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WELCOME TO
THE UNIVERSITY OF ARIZONA

The variety and depth of the courses
and curricula depicted in this cata-
log are a tribute to the richness of
our University's graduate program,
and to the extraordinary wealth of
opportunity that it represents for the
individual student.

Our graduate program rests on the firm foundation of a
distinguished faculty and a large and ever expanding
research program. These are the factors which are essential
to ensuring that students are exposed to current thinking
and the most recent developments in their field.

The material in this catalog can be expected to answer
many of the questions that a current or potential student is
likely to have. However, if you need more information,
please do not hesitate to ask for help either at the Graduate
College or at the individual academic department.

Sincerely,

-111/f
Manuel T. Pacheco
President

THE UNIVERSITY OF ARIZONA RECORD

(USPS 650 -800) VOL. LXXXVI NO. 3 June, 1993
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THE UNIVERSITY OF ARIZONA RECORD

All colleges and departments establish cer-
tain academic requirements which must be
met before a degree is granted. These re-
quirements concern such things as cur-
ricula and courses, majors and minors, and
campus residence. Advisers, directors, de-
partment heads, and deans are available to
help the student understand and arrange to
meet these requirements, but the student is
responsible for fulfilling them. At the end
of a student's course of study, if all require-
ments have not been satisfied, the degree
will not be granted. For this reason it is
important for each student to be acquainted
and remain currently informed about all
regulations and to be responsible for com-
pleting requirements. Courses, programs,
and requirements described in the catalog
may be suspended, deleted, restricted,
supplemented, or changed in any other
manner at any time at the sole discretion of
the University and the Arizona Board of
Regents. The catalog does not establish a
contractual relationship but it summarizes
the total requirements which the student
must presently meet before qualifying for a
faculty recommendation to the Arizona
Board of Regents toward a degree.

The determination of acceptability of credit
for course work completed at another insti-
tution of higher learning, whether the other
institution is accredited or not, is made
solely at the discretion of this institution as
guided by its academic policy bodies. Stu-
dents are advised to check with the Gradu-
ate Degree Certification Office to deter-
mine the acceptability of credit from other
institutions and its applicability toward
a program of study at the University of
Arizona.

Credits

University Curriculum and Academic
Articulation Office:

Stardust K. Johnson, Associate Director
Vera MacGregor, Program Coordinator
William Fee, Articulation Specialist

Graduate College:

Patricia A. Bailes

Biomedical Communications:

Rita Ellsworth, Designer
Margaret Hartshorn, Photographer

(USPS 650 -800)

Inquiries regarding admission to
the Graduate College should be
addressed to:

Graduate Admissions Office
Administration 322
The University of Arizona
Tucson, AZ 85721
(602) 621 -3132

Please note:
Prospective graduate students may receive
a complimentary copy of The University of
Arizona Graduate Catalog from the Gradu-
ate College Office. Copies may be pur-
chased for $4.00 from the ASUA Bookstore.

The University of Arizona General Catalog
maybe purchased for $4.00 from the ASUA
Bookstore.

Infòrmation regarding the times and loca-
tions courses are scheduled is found in the
Schedule of Classes available free in the ASUA
Bookstore. Schedules for fall and spring
semesters are available in April and Octo-
ber, respectively. The Summer Session Sched-
ule of Classes is available in February.

The address for all campus offices:
The University of Arizona
Tucson, AZ 85721

The University of Arizona Affirmative
Action Statement
The University of Arizona strives to create
a campus environment which understands,
fosters, and embraces the value of diversity
among students, faculty and staff. Diver-
sity encompasses differences in age, color,
ethnicity, gender, national origin, disabil-
ity or handicap, race, religion, sexual orien-
tation, or Vietnam -era veteran status. This
institution is committed to the belief that all
persons are valued for their individual char-
acteristics, talents and contributions. In-
quiries may be referred to the

Office of Affirmative Action
The University of Arizona
Administration 403, Tucson, AZ 85721,
(602) 621-3081



ACADEMIC CALENDAR

Note: For specific graduate degree completion deadlines, contact the degree certification office,
Administration Building, Room 316, 621 -3459.

First Semester 1993 -94 1994 -95

Classes begin Aug. 26 Th Aug. 25 Th

Last day to register for credit, to add courses
and to change from no credit to credit Sept. 2 Th Sept. 1 Th

Labor Day - no classes Sept. 6 M Sept. 5 M

Last day to drop with deletion of course from record Sept. 22 W Sept. 21 W

Last day to drop courses and to change from credit to no credit Nov. 3 W Nov. 2 W

Veterans' Day - no classes Nov. 11 Th Nov. 11 F

Thanksgiving recess Nov. 25 -28, Th -Su Nov. 24 -27, Th -Su

Class and laboratory sessions end Dec. 10 F Dec. 12 M

Semester examinations begin Dec. 13 M Dec. 14 W

Semester examinations end Dec. 17 F Dec. 21 W

Winter Commencement Dec. 18 Sa Dec. 22 Th

Second Semester 1993 -94 1994 -95

Classes begin Jan. 12 W Jan. 12 Th

M.L. King Holiday - no classes Jan. 17 M Jan. 16 M

Last day to register for credit, to add courses, Jan. 20 Th Jan. 20 F
and to change from no credit to credit
Last day to drop with deletion of course from record Feb. 8 Tu Feb. 8 W

Spring recess Mar. 12 -20, Sa -Su Mar. 11 -19, Sa -Su

Last day to drop courses and to change from credit to no credit Mar. 29 Tu Mar. 29 W

Class and laboratory sessions end May 4 W May 3 W

Semester examinations begin May 6 F May 5 F

Semester examinations end May 13 F May 12 F

Spring Commencement May 14 Sa May 13 Sa

Summer Sessions 1994 1995

Presession Classes begin May 16 M May 15 M

Memorial Day Holiday - no classes May 30 M May 29 M

Last day of classes and final examination day June 4 Sa June 3 Sa

First Summer Session Classes begin June 6 M June 5 M

Independence Day July 4 M July 4 Tu

Last day of classes and final examination day July 7 Th July 6 Th

Second Summer Session Classes begin July 11 M July 10 M

Last day of classes and final examination day Aug. 10 W Aug. 9 W
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ABBREVIATION GUIDE

The abbreviations listed below are used
throughout this catalog to refer to the disci-
plines indicated.

AAS African- American studies

ABE agricultural & biosystems engineering

ACCT accounting

A ED agricultural education

AGRI agriculture

AINS American Indian studies

A ME ... aerospace and mechanical engineering

ANAT anatomy

ANES anesthesiology

AN S animal sciences

ANTH anthropology

APPL applied mathematics
ARB Arabic

ARCH architecture

ARE art education

AREC agricultural and resource economics

ARH art history

AR L arid lands resource sciences

ART art

ASTR astronomy

ATMO atmospheric sciences

B AD business administration
BIOC biochemistry

BIP biophysics

CBIO cancer biology

CCLS comparative cultural and literary studies

C E civil engineering

CH E chemical engineering

CHEM chemistry

CHN Chinese studies

CLAS classics

COMM communication

COUN counseling and guidance

CR L critical languages

C SC computer science

DNC dance

EAS East Asian studies

ECE electrical and computer engineering

ECOL ecology and evolutionary biology

ECON economics

ED A educational administration
ED P educational psychology

EDUC education

E M engineering mechanics

ENGL English

ENGR engineering

ENTO entomology

ENV environment and behavior

EXSS exercise and sport sciences

F A fine arts

F CM family and community medicine

FCR family and consumer resources

FIN finance and real estate

FREN French

FS family studies

G EN geological engineering

GENE genetics

GEOG ... geography and regional development

GEOS geosciences

GER German

GERO gerontology

GRK Greek

H ED higher education

HE E home economics education

HIST history

HLTH health education

HONR honors

HPSC history and philosophy of science

HRP health -related professions

HUM humanities

HWR hydrology and water resources

I D interior design

IMED internal medicine

ITAL Italian

JOUR journalism

JPN Japanese studies

JU S Judaic studies

L AR landscape architecture

LA S Latin American studies

LAT Latin

LAW law

LI S library science

LING linguistics

LRC language, reading and culture

MAP management and policy

M AR media arts

MAS Mexican American studies

MATH mathematics

MBIM microbiology and immunology

MCB molecular and cellular biology

MCS merchandising and consumer studies

MED medicine (interdepartmental)

MEDT medical technology

MIC microbiology

MIS management information systems

MKTG marketing

ML A military aerospace studies

ML S military studies

MN E mining engineering

MNEC mineral economics

MSE materials science and engineering

MUS music

MUSI music (performance studies)

NEE nuclear and energy engineering

NES Near Eastern studies

NEUR neurology

N FS nutrition and food science

NRSC neuroscience

NURS nursing

N S naval science

NUSC nutritional sciences

OBG obstetrics and gynecology

OPH ophthalmology

OPTI optical sciences

OSH occupational safety and health

PA public administration and policy

PATH pathology

PCOL pharmacology and toxicology

PED pediatrics

PHPR pharmacy practice

PHCL pharmacology (College of Medicine)

PHIL philosophy

PHSC pharmaceutical sciences

PHYS physics

PLNG planning

PL P plant pathology

PL S plant sciences

POL political science

PORT Portuguese

PRS Persian

PSIO physiology

PSYC psychology

PSYI psychiatry

PTYS planetary sciences

RADI radiology

RA M range management

RELI religious studies

REM remote sensing

RNR renewable natural resources

RONC radiation oncology

RSS Russian and Soviet studies

RUSS Russian and Slavic languages

SER special education and rehabilitation

SIE systems and industrial engineering

SOC sociology

SP H speech and hearing sciences

SPAN Spanish

STAT statistics

SURG surgery

S W soil and water science

T AR theatre arts

TOX toxicology

TTE teaching and teacher education

V SC veterinary science

WFSC wildlife and fisheries science

W S women's studies

WS M watershed management
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GENERAL INFORMATION

THE UNIVERSITY -
A Brief History
In 1885 -nearly three decades before Ar-
izona became a state -the thirteenth ter-
ritorial legislature approved $25,000 for
building the University of Arizona in
Tucson. The first classes convened in
1891, when 32 students and six teachers
met in the original building now known
as Old Main.

The University has developed in accor-
dance with the Act of Congress of July 2,
1862, known as the Morrill Act. This leg-
islation created the land -grant colleges
and enabled the institution to obtain
federal funds for its original schools of
agriculture and mines.

In its early days, there were more stu-
dents in the preparatory department
than in the University proper, and the
number of university graduates was
never more than ten a year. Then came a
decade of rapid expansion. The territory
became a state, high schools multiplied,
and the preparatory department was
closed. In 1915, the University was reor-
ganized as three colleges -the College of
Letters, Arts, and Sciences (later Liberal
Arts); the College of Mines and Engi-
neering; and the College of Agriculture.
The Arizona Bureau of Mines was estab-
lished the same year.

In 1922 the College of Education was
organized, and in 1925 offerings in law,
originally established in 1915, were
organized under the College of Law. The
School of Business and Public Admin-
istration, established within the College
of Letters, Arts, and Sciences in 1934,
was reorganized as a separate college in
1944. In 1934 the Department of Home
Economics was enlarged to a school
within the College of Agriculture. In
1934 the College of Fine Arts, including
the School of Music, and the Graduate
College were established. In 1940 the
Board of Regents reorganized the Col-
lege of Mines and Engineering into two
separate colleges. In 1967 the School of
Earth Sciences was organized within the
College of Mines, and became the Col-
lege of Earth Sciences in 1971. In 1947
the School of Pharmacy was organized
within the College of Liberal Arts, and
was given separate status as the College
of Pharmacy in 1949. The Board of Re-
gents in 1956 authorized the establish-
ment of the School of Nursing as a divi-
sion of the College of Liberal Arts, and
in 1964 the school became the College of

Nursing. The Department of Architec-
ture in the College of Fine Arts, autho-
rized in 1958, became the College of Ar-
chitecture in 1964. The Board of Regents
authorized the College of Medicine in
1961. In 1974 the School of Renewable
Natural Resources was approved as a
new unit of the College of Agriculture.
The School of Health -Related Profes-
sions was authorized by the Board of Re-
gents in 1977. In 1982 the College of Lib-
eral Arts and the College of Fine Arts
were reorganized into the College of
Arts and Sciences which includes the
Faculty of Fine Arts, the Faculty of Hu-
manities, the Faculty of Science, and the
Faculty of Social and Behavioral Sci-
ences. In 1984, the departments that con-
stituted the former College of Earth Sci-
ences were reorganized to become part
of the College of Arts and Sciences and
the College of Engineering, and the
School of Home Economics was re-
named the School of Family and Con-
sumer Resources. In 1985, the College of
Mines combined with the College of En-
gineering to become the College of Engi-
neering and Mines.

The 40 -acre campus of the 1890s, then
some miles outside Tucson, has grown
to 345 acres and 155 buildings. Its stated
purpose remains: "to provide the inhab-
itants of this state with the means of ac-
quiring a thorough knowledge of the
various branches of literature, science,
and the arts," and, insofar as possible, to
provide a technical education adapted to
the development of the resources pecu-
liar to Arizona. The university is main-
tained by funds appropriated by the
State of Arizona and the United States
government, and by fees and collections
including private grants from many
sources.

THE ORGANIZATION
OF ACADEMIC
RESPONSIBILITIES OF
THE UNIVERSITY

The responsibility for administering the
state's public universities resides with
the Arizona Board of Regents. The Presi-
dent of the University is appointed by
the Arizona Board of Regents and serves
as the University's chief executive officer.
The Senior Vice President for Academic
Affairs and Provost is the University's
chief academic officer and the Senior
Vice President for Business Affairs is the
University's chief fiscal and operations

officer. Four vice presidents with re-
sponsibilities appropriate to their titles
report to the Senior Vice President for
Academic Affairs and Provost. They are
the Vice President for Academic Services
and Undergraduate Education, the Vice
President for Institutional Planning, the
Vice President for Research and Gradu-
ate Studies and the Vice President for
Student Affairs.

Eleven colleges and four faculties com-
prise the academic divisions of the Uni-
versity. Colleges have principal respon-
sibility for determining degree
requirements, including the general edu-
cation program required for each degree.
The eleven colleges are the College of
Agriculture, the College of Architecture,
the College of Arts and Sciences, the
College of Business and Public Admin-
istration, the College of Education, the
College of Engineering and Mines, the
College of Law, the College of Medicine,
the College of Nursing, the College of
Pharmacy and the Graduate College.
The four faculties are divisions of the
College of Arts and Sciences. They are
the Faculty of Fine Arts, the Faculty of
Humanities, the Faculty of Science and
the Faculty of Social and Behavioral Sci-
ences. Each college and faculty is admin-
istered by a dean who has responsibility
for academic programs and policies.

Colleges and Faculties are divided into
schools, departments, divisions or com-
mittees which have direct responsibility
for course offerings and for determina-
tion of requirements for majors. The aca-
demic programs offered by the Univer-
sity through its various units are listed
in the chart which follows in this section
of the catalog. Course offerings are listed
according to the offering department in
the Departments and Courses of Instruc-
tion section of this catalog.

Graduate studies, in progress continu-
ously since the academic year 1898 -1899,
were organized independently in 1934
with the founding of the Graduate Col-
lege. Initially, direction was provided by
a dean and a committee composed of
faculty members from graduate level
disciplines. Administration of the Grad-
uate College is now provided by the
Dean of the Graduate College and the
Graduate Council, whose membership is
broadly representative of the academic
areas in which graduate programs are
pursued. In addition, a Committee of
Graduate Study is primarily responsible
for maintaining proper standards and
developing graduate programs.



2 General Information

ACADEMIC DIVISIONS

More detailed information may be found
under listings for the specific college or
department.

GRADUATE COLLEGE -Graduate Inter-
disciplinary Programs: American Indian
Studies; Applied Mathematics; Arid
Lands Resource Sciences; Biophysics;
Cancer Biology; Cognitive Science; Com-
parative Cultural and Literary Studies;
Environment and Behavior; Epidemiol-
ogy; Genetics; Gerontology; History and
Philosophy of Science; Latin American
Studies; Medieval Studies; Neurosci-
ence; Nutritional Sciences; Optical Sci-
ences; Pharmacology and Toxicology;
Physiological Sciences; Planning; Re-
mote Sensing, Second Language Ac-
quisition and Teaching.

COLLEGE OF AGRICULTURE -Schools:
School of Family and Consumer Re-
sources (with divisions in Family Stud-
ies; Merchandising and Consumer Stud-
ies; and programs in Counseling and
Guidance and Interior Design); School
of Renewable Natural Resources (with
programs of Landscape Resources;
Range Resources; Watershed Resources;
Wildlife and Fisheries Resources). De-
partments of: Agricultural and Bio-
systems Engineering; Agricultural and
Resource Economics; Agricultural Edu-
cation; Animal Sciences; Entomology;
Nutrition and Food Science; Plant Pa-
thology; Plant Sciences; Soil and Water
Science; Undergraduate Program in Mi-
crobiology; Veterinary Science. Univer-

sity Departments of: Biochemistry, Molec-
ular and Cellular Biology.

COLLEGE OF ARCHITECTURE

COLLEGE OF ARTS AND SCIENCES -
Schools: School of Music; School of Li-
brary Science. Departments of: Anthro-
pology; Art; Astronomy; Atmospheric
Sciences; Chemistry; Classics; Com-
munication; Computer Science; East
Asian Studies, Ecology and Evolutionary
Biology; English; French and Italian; Ge-
ography and Regional Development;
Geosciences; German; History; Journal-
ism; Linguistics; Mathematics; Media
Arts; Near Eastern Studies; Philosophy;
Physics; Planetary Sciences; Political Sci-
ence; Psychology; Russian and Slavic
Languages; Sociology; Spanish and Por-
tuguese; Speech and Hearing Sciences;
Statistics; Theatre Arts. University De-
partments of: Biochemistry; Microbiology
and Immunology; Molecular and Cellu-
lar Biology. Committees on: African -
American Studies; Critical Languages;
Dance; Judaic Studies; Mexican Ameri-
can Studies; Religious Studies; Russian
and Soviet Studies; Women's Studies.
Program: Humanities.

COLLEGE OF BUSINESS AND PUBLIC
ADMINISTRATION- Schools: Karl Eller
Graduate School of Management; School
of Public Administration and Policy. De-
partments of: Accounting; Economics; Fi-
nance and Real Estate; Management and
Policy; Management Information Sys-
tems; Marketing.

COLLEGE OF EDUCATION- Depart-
ments of: Educational Administration

and Higher Education; Educational
Psychology; Language, Reading, and
Culture; Special Education and Reha-
bilitation; and Teaching and Teacher
Education.

COLLEGE OF ENGINEERING AND
MINES- Departments of: Aerospace and
Mechanical Engineering; Chemical Engi-
neering; Civil Engineering and Engi-
neering Mechanics; Electrical and Corn -
puter Engineering; Hydrology and
Water Resources; Materials Science and
Engineering; Mining and Geological En-
gineering; Nuclear and Energy Engineer-
ing; Systems and Industrial Engineering.
Committee on: Biomedical Engineering.

COLLEGE OF LAW

COLLEGE OF MEDICINE- Departments
of: Anatomy; Anesthesiology; Family
and Community Medicine; Internal
Medicine; Neurology; Obstetrics -
Gynecology; Ophthalmology; Pathology;
Pediatrics; Pharmacology; Physiology;
Psychiatry; Radiation Oncology; Radiol-
ogy; Surgery. University Departments of:

Biochemistry; Microbiology and Immu-
nology; Molecular and Cellular Biology.

COLLEGE OF NURSING

COLLEGE OF PHARMACY- Depart-
ments of: Pharmaceutical Sciences; Phar-
macology and Toxicology; Pharmacy
Practice.

SCHOOL OF HEALTH -RELATED PRO-
FESSIONS- Department of: Exercise and
Sport Sciences; Divisions of: Community
and Environmental Health; Medical
Technology.
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Accounting
Aerospace Engineering
Agricultural & Biosystems Engineering
Agricultural and Resource Economics
Agricultural Education
American Indian Studies
Anatomy
Animal Sciences
Anthropology
Applied Mathematics
Architecture

Arid Lands Resource Sciences
Art

Art Education
Art History

Astronomy
Atmospheric Sciences
Bilingual /Bicultural Education
Bilingual /Multicultural Education
Biochemistry

Biology (General)

Biophysics

Botany

Business Administration
Cancer Biology
Chemical Engineering
Chemistry
Civil Engineering
Classics

Communication
Comparative Cultural
and Literary Studies
Computer Science
Counseling & Guidance
Creative Writing
Dairy Science

Dietetics

East Asian Studies
Ecology & Evolutionary Biology
Economics

Educational Administration
Educational Media
Educational Psychology
Electrical Engineering
Elementary Education
Engineering Mechanics
English

cn

Ñ
(r)

Major

H.-J

<
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O
U

o

English as a Second Language
Entomology
Epidemiology
Exercise & Sport Sciences
Family & Consumer Resources
Finance
Food Science
Foundations of Education
French
Genetics
Geography
Geological and Geophysical Engineering
Geosciences
German
Health Education
Higher Education
History
Home Economics Education
Hydrology
Industrial Engineering
Journalism
Landscape Architecture
Language, Reading and Culture
Latin American Studies
Law
Library Science
Linguistics
Management
Management & Policy
Management Information Systems
Marketing
Materials Science & Engineering
Mathematics
Mechanical Engineering
Media Arts
Medicine
Microbiology & Immunology
Mineral Economics
Mining Engineering
Molecular & Cellular Biology
(Music) Composition
(Music) Conducting
Music Education
(Music) Performance
Music Theory
Musicology

cnu<
W
cnnc
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<
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O
V

°n

Near Eastern Studies
Neuroscience
Nuclear Engineering
Nursing
Nutritional Sciences
Optical Sciences
Pathobiology
Pharmaceutical Sciences
Pharmacology
Pharmacology & Toxicology
Pharmacy
Philosophy
Physics
Physiological Sciences
Planetary Sciences
Planning
Plant Pathology
Plant Science
Political Science
Poultry Science
Psychology
Public Administration
Public Health
Range Management
Reading
Reliability & Quality Engineering
Renewable Natural Resources Studies
Rhetoric, Composition & the Teaching
of English
Russian
Second Language Acquisition & Teaching
Secondary Education
Sociology
Soil & Water Science
Spanish
Special Education
Special Education and Rehabilitation
Speech & Hearing Sciences
Statistics
Systems & Industrial Engineering
Systems Engineering
Teaching & Teacher Education
Theatre Arts
Toxicology
Water Resources Administration
Watershed Management
Wildlife & Fisheries Science
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College, Faculty
or School

GRADUATE PROGRAMS BY COLLEGE

Department/School /Committee Major

AGRICULTURE Agricultural and Biosystems Engineering
Agricultural and Resource Economics
Agricultural Education
Animal Sciences

Agricultural and Biosystems Engineering
Agricultural and Resource Economics
Agricultural Education
Animal Science
Dairy Science
Poultry Science

Entomology Entomology
Family and Consumer Resources Counseling and Guidance

Family and Consumer Resources
Home Economics Education

Nutritional Sciences Dietetics
Food Science
Nutritional Sciences
Plant Pathology
Plant Science
Landscape Architecture
Range Management
Renewable Natural Resource Studies
Watershed Management
Wildlife and Fisheries Science

Soil and Water Science Soil and Water Science
Veterinary Science Pathobiology

Plant Pathology
Plant Sciences
Renewable Natural Resources

ARCHITECTURE Architecture Architecture

BUSINESS & PUBLIC
ADMINISTRATION

Accounting Accounting
Business Administration Business Administration

Management
Economics Economics
Finance and Real Estate Finance
Management and Policy Management and Policy
Management Information Systems Management Information Systems
Marketing Marketing
Public Administration and Policy Public Administration

EDUCATION Educational Admin. and Higher Education Educational Administration
Higher Education

Educational Psychology Educational Psychology
Language, Reading and Culture Bilingual /Bicultural Education

Bilingual /Multicultural Education
Language, Reading and Culture

Special Education and Rehabilitation Special Education and Rehabilitation
Teaching and Teacher Education Teaching and Teacher Education

ENGINEERING AND MINES Aerospace and Mechanical Engineering Aerospace Engineering
Mechanical Engineering

Chemical Engineering Chemical Engineering
Civil Engineering and Engineering Mechanics Civil Engineering

Engineering Mechanics
Electrical and Computer Engineering Electrical Engineering
Hydrology and Water Resources Hydrology

Water Resources Administration
Materials Science and Engineering Materials Sciénce and Engineering
Mining and Geological Engineering Geological and Geophysical Engineering

Mineral Economics
Mining Engineering

Nuclear and Energy Engineering Nuclear Engineering
Systems and Industrial Engineering Industrial Engineering

Reliability and Quality Engineering
Systems and Industrial Engineering
Systems Engineering

FINE ARTS Art Art
Art Education
Art History

Media Arts Media Arts
Music Composition

Conducting
Music Education
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Music Theory
Musicology
Performance

Theatre Arts Theatre Arts

HEALTH- RELATED
PROFESSIONS

Exercise and Sport Sciences Exercise and Sport Sciences
Health Education Health Education

HUMANITIES Classics Classics
East Asian Studies East Asian Studies
English Creative Writing

English
English as a Second Language
Rhetoric, Composition and the Teaching of
English

French and Italian French
German German
Russian and Slavic Languages Russian
Spanish and Portuguese Spanish

INTERDISCIPLINARY
PROGRAMS

American Indian Studies American Indian Studies
Applied Mathematics Applied Mathematics
Arid Lands Resource Sciences Arid Lands Resource Sciences
Cancer Biology Cancer Biology
Comparative Cultural and Literary Studies Comparative Cultural and Literary Studies
Epidemiology Epidemiology
Family and Community Medicine Public Health
Genetics Genetics
Latin American Studies Latin American Studies
Neuroscience Neuroscience
Nutritional Sciences Nutritional Sciences
Pharmacology and Toxicology Pharmacology and Toxicology
Physiological Sciences Physiological Sciences
Planning Planning
Second Language Acquisition and Teaching Second Language Acquisition and Teaching

NURSING Nursing Nursing

OPTICAL SCIENCES Optical Sciences Optical Sciences

PHARMACY Pharmaceutical Sciences Pharmaceutical Sciences
Pharmacology and Toxicology Pharmacology

Toxicology
Pharmacy Practice Pharmacy

SCIENCE Anatomy Anatomy
Astronomy Astronomy
Atmospheric Sciences Atmospheric Sciences
Biochemistry Biochemistry
Chemistry Chemistry
Computer Science Computer Science
Ecology and Evolutionary Biology Botany

Ecology and Evolutionary Biology
Geosciences Geosciences
Mathematics Mathematics
Microbiology and Immunology Microbiology and Immunology
Molecular and Cellular Biology Molecular and Cellular Biology
Physics Physics
Planetary Sciences Planetary Sciences
Speech and Hearing Sciences Speech and Hearing Sciences
Statistics Statistics

SOCIAL & BEHAVIORAL Anthropology Anthropology
SCIENCES Anthropology and Linguistics

Communication Communication
Geography and Regional Development Geography
History History
Journalism Journalism
Library Science Library Science
Linguistics Linguistics
Near Eastern Studies Near Eastern Studies
Philosophy Philosophy
Political Science Political Science
Psychology Psychology
Sociology Sociology
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GRADUATE COLLEGE ADMISSION/POLICY INFORMATION

The University of Arizona is a Research I
University and a land grant university; it
belongs to the American Association of
Universities; and it is ranked 18th by the
National Science Foundation for its re-
search in science and engineering. This
combination makes it one of the Nation's
leading universities. Graduate students
total 7400 in 91 Ph.D. and 128 Masters
programs. Numerous departments are
ranked in the top ten nationally. The
University of Arizona is especially
known for its graduate interdisciplinary
programs. Nineteen interdisciplinary
programs offer programs at the graduate
level; faculty who participate in these
programs have appointments in 13 col-
leges and 74 departments.

THE MISSION OF THE
GRADUATE COLLEGE
The mission of the Graduate College is
to foster the development of high quality
graduate education programs which will
attract outstanding faculty, graduate stu-
dents, and resources to the University.
Consequently, the Graduate College pro-
vides academic leadership for scientific
and scholarly research programs and
programs of artistic expression through-
out the University. The Graduate College
provides academic support to all gradu-
ate and professional degree programs
and attempts to nurture the standard -
setting programs at the University of
Arizona that are gaining reputations of
excellence. The Graduate College is re-
sponsible for providing support services
to departments and students through
the Graduate Admissions Office and the
Degree Certification Office and for spe-
cial programs for recruiting and retain-
ing minority graduate students.

THE NATURE OF GRADUATE
WORK
Building on a well -balanced undergrad-
uate education, graduate students are
expected to develop a thorough under-
standing of a specific academic dis-
cipline. The fundamental purpose of the
Graduate College is to encourage each
graduate student to demonstrate excel-
lent standards of scholarship and to pro-
duce high quality, original research.

The status of graduate students is dif-
ferent from that of undergraduates.
Satisfying degree requirements should
not be the primary aim of graduate stu-
dents. Graduate education provides an
opportunity to increase knowledge, to

broaden understanding and to develop
research capabilities. Consequently, the
student's academic achievements should
reflect a personal commitment to the
discipline and to scholarly standards.

ADMISSION
Admission to the Graduate College is
open to qualified applicants who hold
the bachelor's degree from The Univer-
sity of Arizona or from a college or uni-
versity which grants degrees recognized
by The University of Arizona. Degrees
that are recognized should be based on
programs of study that meet or exceed
the general education requirements for
comparable majors and degrees at The
University of Arizona. A degree cannot
ordinarily be recognized if it is based on
any of the following types of credits:

1. Credits awarded by postsecondary in-
stitutions in the United States that
lack candidate status or accreditation
by a regional accreditation associa-
tion.

2. Credits awarded by postsecondary in-
stitutions for life experience unless
validated by the institution awarding
the credits through the use of stan-
dardized (such as CLEP) or com-
prehensive examinations.

3. Credits awarded by postsecondary in-
stitutions for courses taken at non -
collegiate institutions (e.g. govern-
mental agencies, corporations,
industrial firms, etc.).

4. Credits awarded by postsecondary in-
stitutions for noncredit courses, work-
shops, and seminars offered by other
postsecondary institutions as part of
continuing education programs.

In general, degrees that are recognized
should be based on a unit of credit com-
parable to that defined by the Arizona
Board of Regents (26 May 1979) for in-
stitutions under its jurisdiction. A mini-
mum of 45 hours of work by each stu-
dent is required for each unit of credit.
An hour of work is the equivalent of 50
minutes of class time (often called a
"contact hour ") or 60 minutes of inde-
pendent study work. For lecture -
discussion courses, this requirement
equates to at least 15 contact hours and a
minimum of 30 hours of work outside of
the classroom for each unit of credit.
Even though the values of 15 and 30 may
vary for different modes of instruction,
the minimum total of 45 hours of work
for each unit of credit is a constant. Each
applicant with an undergraduate aca-
demic record containing "pass,"

"satisfactory," "credit," or similar entries
for courses which have a substantial
bearing on the field of specialization
must also submit (i) a written evaluation
by the instructor of each such course, or
a letter grade, and (ii) scores on the apti-
tude test of the Graduate Record Exam-
inations. Admission is granted only after
approval of the applicant's previous aca-
demic record by the Dean of the Gradu-
ate College and the head of the academic
unit in which the greater portion of ma-
jor academic work will be completed.

Grade -Point Average
Applicants who apply for admission to
the Graduate College are evaluated on
the individual merits of their academic
achievements and individual scholarly
p6tential to complete graduate level
course work and curriculum require-
ments. Ordinarily, a minimum cumula-
tive grade -point average of 3.000 based
on a 4.000 scale, over the last 60 units of
course work or a minimum cumulative
grade -point average of 3.000 over a mini-
mum of 12 hours of graduate course
work is required for admission to the
Graduate College. Applicants should
consult the academic unit to which they
are applying regarding that unit's grade -
point average expectations. Prospective
students who do not meet this standard
may enroll as nondegree students and
complete 12 consecutive units of 500 -
level (or higher) course work with a
grade -point average of at least 3.250 in
order to establish eligibility for seeking
admission to the graduate degree pro-
gram of their choice.

Graduate Record Examination
(GRE)
Normally applicants must submit scores
on the Graduate Record Examination in
order to complete the admission pro-
cess. Scores on the aptitude test of the
Graduate Record Examination are used
to supplement other evidence of prepa-
ration for graduate work. Such scores
are only one component of the creden-
tials used to make admission decisions,
and they are evaluated in the context of
the complete record in the application
folder of each applicant. No formal mini-
mum scores on standardized examina-
tions are required for admission to the
Graduate College. A number of depart-
ments, however, have specific require-
ments with regard to the Graduate Record
Examination, the Graduate Management
Admissions Test, or other examinations.
Some may require applicants to take the
advanced GRE in the appropriate disci-
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pline. Academic departments and de-
partmental headnotes in the Departments
and Courses of Instruction section of this
catalog should be consulted for further
information. It is important that the ex-
amination be taken as early as possible
in the academic year. Applications for
the examinations, which are admin-
istered locally as well as in other centers,
should be sent, together with the exam-
ination fee, to Graduate Record Exam-
inations, Educational Testing Service;
Box 6000; Princeton, New Jersey
08541 -6000.

Regular Graduate Status
Students who meet the admission re-
quirements outlined above may be ad-
mitted to Regular Graduate Status to un-
dertake work leading to an advanced
degree.

Admission with Deficiencies
An additional number of undergraduate
courses may be required when previous
work has not approximated the general
requirements for the corresponding
bachelor's degree at The University of
Arizona or the special requirements for
the field in which the candidate pro-
poses to specialize. With departmental
approval, a limited number of course de-
ficiencies may be satisfied after admis-
sion to a graduate program; however,
this work will not receive graduate
credit.

Provisional Admission
Provisional admission indicates some
reservation on the part of the Graduate
College with regard to the applicant's
qualifications to undertake graduate
work leading to an advanced degree.
This restriction does not, however, im-
pair the student's opportunity to earn
graduate credit in properly selected
courses. If admitted provisionally, a stu-
dent who then completes nine credit
hours of graduate work with superior
grades will be in good standing, subject
to any additional requirements estab-
lished by the major department or aca-
demic unit. Students admitted provi-
sionally because they lack only GRE
scores may request conversion to regular
graduate status immediately upon the
receipt of the scores in the Graduate Col-
lege and may have the requirement to
complete nine credit hours of graduate
work waived. Students on provisional
status who wish to be admitted to regu-
lar graduate status should obtain the
"Provisional to Regular Graduate Status
Request Form" from the Graduate Col-
lege and follow the directions on the
form. Only a student in Regular Gradu-
ate Status can be awarded a degree.

Graduate Nondegree Status
Individuals holding a bachelor's degree,
or its equivalent, from a college or uni-
versity which grants degrees recognized
by The University of Arizona may attend
graduate -level courses without being ad-
mitted to a graduate degree program.
Such students may enroll in graduate -
level course work as their qualifications
and performance permit; however, no
more than twelve units earned while in
this status may later be requested to be
applied toward an advanced degree
awarded at the University.

Admission of International
Students
Nonimmigrants should request graduate
application forms from the Graduate
Student Admissions Office and depart-
mental requirements and materials from
the major department. All international
student applications, with required creden-
tials, must reach the Graduate Student Ad-
missions Office before February 1 for the
summer and fall terms and August 1 for the
spring term. International applications
may apply for a deferment of their ap-
plication processing fee until enrollment
if they are from Hungary, Liberia, Pol-
and, Tunisia, the territories of the former
USSR or Zimbabwe. All other interna-
tional applicants must submit a $35.00 pro-
cessing fee with their application. Faxed
documents for international applicants
will be accepted for department review
purposes only. An official document
must be submitted before formal admis-
sion to the Graduate College will be
granted. Some graduates of foreign in-
stitutions may be admitted initially as In-
ternational Special Students for a period
of enrollment limited to two academic
terms with the understanding that they
may be required to undertake some
work without graduate credit in order to
make up deficiencies in preparation. In
any event, no commitment can be made
regarding the time required to complete
a course of study.

International Special Status
Students admitted to this status are full -
time students, taking a minimum of nine
hours of credit per semester. Those units
may be in appropriate courses at either
the undergraduate or graduate level. At
the conclusion of the student's first
semester in residence, the Graduate Col-
lege and the academic unit to which the
student seeks admission will evaluate
the student's progress. If the academic
unit recommends a change to Regular
Graduate Status, the student can receive
graduate credit for all graduate eligible
work taken during the first semester in
residence. If Regular Graduate Status is

not recommended, a final evaluation of
the student's progress will be conducted
following the student's second semester
in residence in International Special Sta-
tus. Students admitted to Regular Grad-
uate Status can receive graduate credit
only for the graduate eligible units taken
during the one semester immediately
preceding the award of Regular Gradu-
ate Status.

Proficiency in English
The University requires all applicants
whose native language is not English to
take the Test of English as a Foreign Lan-
guage (TOEFL) unless they have com-
pleted at least two academic years of full -
time study or received a bachelor's or
higher degree at a postsecondary aca-
demic institution in which English is the
spoken tongue and medium of instruc-
tion. Results of the TOEFL are valid for
two years and scores will be sent to The
University of Arizona, when requested
by the applicant, from TOEFL; Box 899 -
TR; Princeton, New Jersey 08540, U.S.A.
The scores for this examination must be
received before the student's application
is complete. New students who are re-
quired to take the TOEFL and whose
scores are below 550 are required to take
a locally administered English test and
to enroll for any further English courses
which may be required by the Graduate
College or by the student's department.
Such courses are regarded as deficien-
cies and must be completed before grad-
uation. Students whose native language
is not English and who wish to be con-
sidered for a teaching assistantship must
submit a TOEFL score of 550 or higher
and must also submit scores on the Test
of Spoken English (TSE) that is also ad-
ministered by the Educational Testing
Service of Princeton, New Jersey 08540,
or the SPEAK test available at The Uni-
versity of Arizona.

For those prospective students who lack
college -level English proficiency, the
Center for English as a Second Language
(CESL) offers full -time English language
training on campus. The full semester or
summer term sessions carry no college
credit, but satisfactory completion of
CESL training meets the University's En-
glish proficiency requirement for admis-
sion. Further information can be re-
quested from the Center for English as a
Second Language, Room 104, CESL
Building, University of Arizona, Tucson,
AZ 85721.

Financial Resources for
International Students
Students on nonimmigrant visas must
certify that they possess adequate finan-
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cial resources to support themselves
while in residence at The University of
Arizona. If sponsorship is through an
organization or government agency, the
sponsor must inform the Graduate Stu-
dent Admissions Office, in advance,
what the terms of support will be. Finan-
cial guarantees must be dated and ad-
dressed to The University of Arizona. If
the University is to bill for tuition and
fees, billing must be through an embassy
or an agent in the United States. An offi-
cial letter regarding billing information
must be sent to the The University of
Arizona Bursar's Office, SUPO Box
21042, Tucson, AZ 85720. In addition,
students on nonimmigrant visas are re-
quired by the University to have student
accident and sickness insurance
coverage for each term of enrollment.
The cost of this insurance is included in
the amount of financial guarantee re-
quired. Students may be exempted from
The University of Arizona's insurance
plan only when their government or
sponsoring agency has submitted acci-
dent and sickness insurance plans ac-
ceptable to The University of Arizona.
Additional information and costs of this
coverage will be sent to those interna-
tional students who are accepted for ad-
mission.

Application for Admission
Application for admission to the Gradu-
ate College must be made on forms fur-
nished by the Graduate College. New
applicants should submit one set of com-
plete official transcripts /degree certifi-
cates of all undergraduate and graduate
work with the Graduate College applica-
tion. Each transcript must be in its original,
sealed envelope. All applications and sup-
porting documents should be sent to the
Graduate Admissions Office, University
of Arizona, Administration Building,
Room 322, Tucson, Arizona 85721 -0001.
Credits which appear as transfer credits
on any other transcript are not valid; ap-
plicants must submit an official tran-
script from the school where the credits
were earned. Applications and required
credentials for domestic applicants must
be submitted to the Graduate Admis-
sions Office before August 1 for fall term
and December 1 for spring term. Appli-
cants are urged to have all materials sub-
mitted well in advance of the above
dates. Submission of the application and
materials up to one year in advance is
recommended. Applicants whose rec-
ords are not in English are required to
provide a certified translation of their
records. Applicants should also contact
the department of their intended major
to obtain departmental application mate-
rials and requirements.

Students who have been admitted to the
Graduate College but who were not en-
rolled during the previous regular
semester must reapply for admission.
(See "Leave of Absence" for exception to
this policy.) All material becomes the
property of the Graduate College and
will not be returned.

Candidacy for an Advanced Degree
Admission to graduate study does not
imply admission to candidacy for an ad-
vanced degree and gives no right or
claim to be so admitted. Such candidacy
is determined after the student has dem-
onstrated, by work done at The Univer-
sity of Arizona, the ability to do work of
graduate character with originality and
independence. Until admitted to can-
didacy a student should not rely upon
taking the final examination for a degree
at any set time.

Students in master's or specialist pro-
grams apply for candidacy by submitting
the Master's /Specialist Application to Can-
didacy, with appropriate signatures, to
the Graduate College. Students in doc-
toral programs submit the Doctoral Ap-
plication to Candidacy. Upon approval of
the appropriate form by the Dean of the
Graduate College, the student is admit-
ted to candidacy.

GRADUATE CREDIT

Regular Graduate Credit Courses
Regular courses numbered at the 500,
600, 700, and 900 levels are intended for
graduate students. (See the Departments
and Courses of Instruction section for clas-
sification of regular courses by number.)
With prior written permission of the
Dean of the Graduate College, exception-
ally well -qualified seniors may enroll in
500 -level courses. Courses numbered at
the 600, 700, and 900 levels are not open
to undergraduates.

General Prerequisites for Graduate
Credit in the Major
The undergraduate major, or its equiv-
alent, in any field of study is prerequisite
to graduate credit toward a major in that
field. In some cases, a field of concentra-
tion in undergraduate work different but
suitably related to the graduate major
may be acceptable.

Deficiencies in undergraduate prepara-
tion must be satisfied by the completion
of prescribed courses, for undergraduate
credit.

Repeating Courses
Graduate students may not repeat for
credit any course which is not marked

[Rpt.] in the Graduate Catalog. For more
detailed information, please see "Course
Description Explanation" under Depart-
ments and Courses of Instruction else-
where in this catalog.

Use of 400 -Level Courses in
Graduate Programs
A graduate student may, with the ap-
proval of his or her major and minor ad-
visors and department heads, use up to
six units of 400 -level course work on the
graduate degree program in areas out-
side of the major department or inter-
disciplinary program.

Graduate Credit for Seniors
A University of Arizona student of senior
standing who is within 15 units of com-
pleting all requirements for graduation
may register for graduate work if recom-
mended by the head of the department
and approved by the Dean of the Gradu-
ate College. For such registration a peti-
tion for graduate credit in excess of
senior requirements must be filed with
the Dean at the time of registration. This
petition must be endorsed by the pro-
fessor in charge of the course and the
student's advisor. The Dean will not ap-
prove a petition unless the senior has a
grade -point average of 3.000 or better on
all work already completed at the Univer-
sity, is proceeding toward graduation as
directly as possible, and does not propose
a total load to exceed sixteen units. The
maximum number of units of graduate
credit that may be earned by a senior in
any semester is equal to the difference be-
tween sixteen and the number necessary
to complete requirements for graduation.

Transfer of Graduate Credit
The University of Arizona accepts grad-
uate credit by transfer from other ac-
credited institutions; however, the whole
number of transferred units offered to-
ward a master's degree may not exceed
twenty percent of the minimum number
of units required for the degree in ques-
tion. Such transfer of credit may be ap-
plied toward an advanced degree only
upon satisfactory completion of such ad-
ditional courses as may be prescribed by
the head of the corresponding depart-
ment in the University.

In any case, transfer of credit toward an
advanced degree will not be made un-
less approved by the head of the major
department, unless the grade earned
was A or B, and unless it was awarded
graduate credit at the institution where
the work was completed. Furthermore,
transfer will be made of credit only; no
account will be taken of the grades of
transfer work in computing the student's
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grade -point average. Such transfer is ini-
tiated by the submission of the Applica-
tion to Candidacy.

Credit for extension work from other in-
stitutions will not be accepted.

A student who plans to complete the fi-
nal semester of the graduate program at
another institution and to transfer those
units to the graduate degree at The Uni-
versity of Arizona should be aware that
delays in obtaining official transcripts
from the other institution may result in
postponing completion of degree re-
quirements by at least one semester.

Correspondence Courses
Correspondence courses will not be ac-
cepted for graduate credit.

EXAMINATIONS
AND GRADES

All courses offered for credit shall in-
dude a final examination given at the
regularly scheduled examination time,
unless specific exceptions for certain
courses have been granted prior ap-
proval by departmental action and have
been reported to the appropriate aca-
demic dean.

Grading System
The grading system used by The Univer-
sity of Arizona follows:

A- Excellent
B-Good
C -Fair
D-Poor
E- Failure
F- Failure (see "Pass /Fail Option ")
P- Passing (see "Special Grades,"

"Pass- Fail")
S- Superior (see paragraph on "Spe-

cial Grades ")
I- Incomplete

K- Course in progress
W- Approved withdrawal
0 -Audit

CR- Credit

Withdrawal Grades
Prior to the end of the fourth week of
classes, withdrawal from a course can-
cels the registration for the course. Be-
tween the end of the fourth week and
the end of the tenth week, a grade of W
will be awarded to students who are
passing at the time of withdrawal and a
grade of E will be awarded to students
who are failing at the time of with-
drawal. The grade of W shall not be
awarded to graduate students after the
last day of the tenth calendar week in
which classes are held except for cause
approved by the Graduate Council. The

grade for a nonofficial withdrawal, with-
out the filing of withdrawal forms, is re-
stricted to E.

Special Grades
The grades S (superior) or P (passing)
are used in place of grades A or B re-
spectively for individual studies courses
numbered 591, 593, 594, 599, 691, 693,
694, 699, 791, 793, 794, 799, 900, 908, 909,
910, 915, 920, and 925. The only grades
available in courses numbered 599, 699,
and 799 are S, P, C, D, E, I, and W. For
courses numbered 595, 596, 695, 696, 795
and 796, the instructor may use these
special grades or the regular letter
grades as departmental policy or the in-
structor's own policy dictates; but all reg-
istrants in a given instance are graded by
the same system. Grades available for
900 are S, P, C, D, E, K, and W. The only
grades available for 908, 909, 910, 915,
920, and 925 are S, P, E, K, and W. The
only grade available for 930 is K. Special
grades (S, P) are not used in the com-
putation of the grade -point average.

Averaging of Grades
For the purpose of computing grade -
point averages, grade points are as-
signed to each grade as follows: A, 4
points for each unit; B, 3 points; C, 2
points, D, 1 point; and E, 0 points. To
calculate the grade -point average, the
unit value for each course in which a
student receives one of the above grades
is multiplied by the number of grade
points for that grade. The sum of these
products is then divided by the sum of
the units of A, B, C, D, and E. The grade -
point average is based only on Univer-
sity credit. Although grades of D and E
are included in the cumulative grade -
point average, they may not be included
in graduate degree programs.

Pass -Fail Option
This option is not available to graduate
students except for: (a) admission defi-
ciencies which the student has specific,
prior, written approval to take on a P -F
basis (only the department head or the
departmental graduate advisor may give
such approval, which must be on file in
the Graduate College office before regis-
tration); and (b) any undergraduate,
nondeficiency course available for P -F
grading; and (c) any course offered by
the College of Law.

Removal of Incomplete
Graduate students have a maximum of
one calendar year to remove a grade of I
(incomplete). This calendar year begins
at the end of the semester in which the
student registered for the course which
was graded I (incomplete). If not re-
moved within one calendar year, a grade

of I will be changed to an E on the stu-
dent's record and will be counted as an E
in determining the grade -point average.

SCHOLARSHIP
REQUIREMENTS
A high level of performance is expected
of students enrolled in a graduate de-
gree program. A student who does not
appear to be making satisfactory pro-
gress in graduate work may be required
to withdraw from the University. No stu-
dent will be recommended for the award
of an advanced degree unless he or she
has achieved a grade -point average of
3.00 or better (a) on all work taken for
graduate credit and (b) on all work in-
cluded specifically in the graduate study
program. To meet condition (a), the
grade -point average is computed on all
University of Arizona course work for
which the student has enrolled for grad-
uate credit, whether or not it is offered
in satisfaction of requirements for an ad-
vanced degree, except for courses in
which grades of P or S have been
awarded. To meet condition (b), the
grade -point average is computed in a like
manner but only on courses included in
an approved graduate study program.
Students who do not meet condition (b)
may take additional graduate course
work. Such additional work may be in-
cluded with the major work in the com-
putation of the grade -point average to
meet condition (b), but only with the ap-
proval of the major department secured
prior to taking the work in question.

ENROLLMENT POLICIES

Full -Time Student Status
Full -time status for graduate students
varies, depending upon assistantship
and associateship duties and the consti-
tution of the individual student's pro-
gram. Students in doubt about their
standing should consult the Graduate
College.

Maximum Enrollment
The maximum enrollment (including
graduate, undergraduate and audited
courses) allowed per semester for stu-
dents registered in the Graduate College
is sixteen units.

Minimum Enrollment
Each student admitted to a graduate de-
gree program who, during any academic
term, is associated with the University in
any capacity that makes use of University
facilities or faculty time must register.
During the fall and spring semesters, a
minimum of three units of graduate credit
will be required; during any summer
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term, graduate students need not register
for graduate units unless they will make
use of University facilities or faculty time.
A graduate student who will make use
of University facilities or faculty time
during a summer session must register
for a minimum of one unit of graduate
credit. A graduate student who makes
use of University facilities or faculty time
during an intersession must register for
the minimum required number of units
during the preceding semester or sum-
mer session. The minimum course work
registration requirement may be met by
registering officially for any single
course or a combination of courses for
which the total number of units meets or
exceeds the minimum number or units
required for the term enrolled.

Supplementary Registration
Students who have previously enrolled
for all the regular courses required for
their degrees and who still must register
should enroll for supplementary regis-
tration (course number 930). Supple-
mentary registration may be used con-
currently with other enrollments to meet
these registration requirements.

Leave of Absence
Graduate students in degree programs
may, with the approval of their graduate
advisor and department head, be
granted a leave of absence for up to one
academic year. Students on approved
leave of absence will not be required to
apply for readmission. Graduate stu-
dents who are absent beyond the end of
the approved leave of absence will be re-
quired to apply for readmission when
they wish to return. The granting of a
leave of absence does not extend the six-
year time limitation for master's students
nor the ten -year time limitation for doc-
toral students. "Leave of Absence" re-
quest forms are available at the Graduate
College Information Desk.

Thesis and Dissertation Work in
Absentia
Under conditions approved by the head
of the major department or the major ad-
visor, a portion of the student's thesis or
dissertation work may be done in absen-
tia. Approval to do work in absentia must
be sought prior to undertaking the work.

Auditing of Courses by
Graduate Students
With the consent of the Dean of the
Graduate College and the instructors
concerned, students enrolled in the
Graduate College may unofficially audit
courses not included in their regular
programs. It is not necessary to register

for such courses, but an auditor's permit
must be obtained from the Dean. If
courses are audited officially by register-
ing as an auditor, the units are included
in the student's unit load and the fees
are the same as a registration for credit.
For the purpose of reporting full- or
part -time student status to outside agen-
cies, however, only those courses taken
for credit are counted. After the fourth
week of classes, a change from credit to
audit will be permitted only if the stu-
dent is doing passing work in that
course, and receives the approval of the
course instructor and the Dean of the
Graduate College.

GRADUATE STUDY IN
SUMMER SESSIONS
Graduate study is available during The
University of Arizona summer sessions.

In response to demand for graduate
work during the summer, a number of
departments of the University have pro-
vided for individual research in their
special fields. Such courses are listed un-
der their respective departments. Stu-
dents who wish to pursue any of these
courses must obtain the consent of the
course instructors before registering.

Graduate credit earned at The University
of Arizona Summer School at Guadala-
jara, Mexico, may be used directly in ad-
vanced degree programs where appro-
priate.

In certain departments provision is
made for teachers in service and others
who are unable to attend the University
during the regular year to complete the
requirements for the master's degree by
attendance at summer sessions only.

Summer Expenses
Registration fee per unit of credit for the
1992 -93 academic year was $80.00. There
is no additional nonresident tuition fee
for out -of -state students during Summer
Session. In addition to the per unit tui-
tion fee, students are assessed a student
fee of $5.50 per unit and an Arizona Fi-
nancial Aid Trust fee of $3.00. Since fees
are subject to change, students should
consult the current Summer Session
Schedule of Classes for fees in effect for
any given year.

CODE OF ACADEMIC
INTEGRITY: SYNOPSIS
Integrity is expected of every student in
all academic work. The guiding principle
of academic integrity is that a student's
submitted work must be the student's
own.

Students engaging in academic dishon-
esty diminish their education and bring
discredit to the academic community.
Students shall not violate the Code of
Academic Integrity and shall avoid situa-
tions likely to compromise academic in-
tegrity. Students shall observe the provi-
sions of the Code whether or not faculty
members establish special rules of aca-
demic integrity for particular classes.
Failure of faculty to prevent cheating
does not excuse students from com-
pliance with the Code.

Faculty members shall foster an expec-
tation of academic integrity and are
responsible for notifying students of
special rules of academic integrity
established for a particular class (e.g.
collaboration on homework, appropriate
use of sources, use of the same paper in
more than one class, etc.) and making
every reasonable effort to avoid situa-
tions conducive to infractions of the
Code.

Conduct prohibited by the Code consists
of all forms of academic dishonesty, in-
cluding, but not limited to: cheating,
fabrication, facilitating academic dishon-
esty, and plagiarism as set out and de-
fined in the Code of Conduct, modifying
any academic work for the purpose of
obtaining additional credit after such
work has been submitted to the super-
vising faculty member except that the
supervising faculty member may ap-
prove such alterations; failure to observe
rules of academic integrity established
by a faculty member for a particular
course; and attempting to commit an act
prohibited by this Code. Any attempt to
commit an act prohibited by these rules
shall be subject to sanctions to the same
extent as completed acts.

Students found guilty of violating the
Code are subject to any one or a com-
bination of the following sanctions: writ-
ten warning, disciplinary probation, loss
of credit for the work involved, reduc-
tion in grade, failing grade assigned in
the course, suspension, expulsion or
other sanctions imposed by a University
Hearing Board.

Sanctions that may be imposed by a fac-
ulty member are a written warning, dis-
ciplinary probation, loss of credit for the
work involved, reduction in grade, and a
failing grade in the course. A faculty
member may recommend suspension or
expulsion to a University Hearing Board.

Students charged with a violation of the
Code have the right to a fair considera-
tion of the charges including the right to
see the evidence, and to confidentiality
in the course of that consideration to the
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extent allowed by law and fairness to
other affected persons. Procedures un-
der the Code shall be conducted pri-
vately except that a student charged with
a violation of the Code shall have the
right to be accompanied by an advisor in
any proceeding under the Code and may
cause a hearing by a University Hearing
Board to be open to the public. Except in
the course of authorized consideration
of a charge, faculty shall not reveal the
identity of students charged or other-
wise involved in a violation.

For a more complete outline of proce-
dures see the complete Code of Aca-
demic Integrity. Copies are available in

the Dean of Students Office or from the
Committee on Academic Integrity.

ACCOMMODATION OF
RELIGIOUS OBSERVANCE
AND PRACTICE

In accord with Board of Regents policy,
no employee, agent, or policy of The
University of Arizona shall discriminate
against any student, employee, or other
individual because of that individual's
religious belief or practice or any ab-
sence thereof. Administrators and fac-
ulty members are responsible for rea-

sonable accommodation of individual re-
ligious practices. A refusal to accommo-
date is justified only when undue hard-
ship would result from each available
alternative or reasonable accommoda-
tion. Further, no administrator or faculty
member shall retaliate or otherwise dis-
criminate against any student, employee,
or prospective employee because that in-
dividual has sought a religious accom-
modation pursuant to this policy.

Persons wishing clarification of the na-
ture or proper application of this policy
should consult the Office of the Dean of
Students or the Affirmative Action Of-
fice, as appropriate.
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EXPENSES, FEES AND GRADUATE APPOINTMENTS

EXPENSES AND FEES
GENERAL POLICIES
All fees are payable prior to the due date
for any semester or term. Payment of
fees entitles students to many services,
including instruction in university
courses, use of university libraries, use
of laboratory and course equipment, use
of the recreation center, etc. No reduc-
tion is made for students who may
choose not to use some of these univer-
sity services or facilities.

The University accepts Visa, Master-
Card, Discover and checks for the
amount due but cannot advance cash on
checks. The University cannot extend
credit or accept installment payments;
therefore, all fees for the semester must
be paid in full at the time of registration.
Students with past -due debts to The
University of Arizona are considered fi-
nancially ineligible to register until out-
standing debts are paid in full. The regi-
stration of a student whose check is
returned to the bank is considered in-
complete and a late fee will be assessed.
Collection fees are also assessed if pay-
ment for returned checks is not received
in 12 calendar days.

Fees for the 1993 -94 and 1994 -95 aca-
demic years were not established at the
time of the publication of this catalog.
Fees cited in this catalog are those which
were established for the 1992 -93 academic
year. The Arizona Board of Regents has the
legal responsibility to establish fees and re-
serves the right to change all fees without
notice. Current registration fees are pub-
lished in the Schedule of Classes for
each term. Also, current information on
these and other fees may be obtained
from the Bursar's Office.

GENERAL FEES RELATED
TO REGISTRATION
REGISTRATION AND TUITION FEES -
Registration and specified fees are paid
by all students enrolled at the University
of Arizona; in addition, non -resident
students pay tuition in lieu of the state
legislative funding provided to the uni-
versity through taxes paid by the state's
residents. Conditions determining resi-
dency are established by Arizona state
law. For a summary of those conditions
and the process for determining resi-
dency status, see the section of the Uni-
versity of Arizona General Catalog titled
Residency (Domicile) Classification for
Tuition Purposes, in the chapter titled
Admission and Registration, or consult the
Office of Domicile Classification.

THE ARIZONA FINANCIAL AID
TRUST (AFAT) -The Arizona Legisla-
ture approved a program of student aid,
the Arizona Financial Aid Trust, which
became effective in the 1989 -90 academic
year. This program was enacted through
the efforts of the student governments
on state campuses, the Arizona Student
Association, the Arizona Board of Re-
gents and the State Legislature. The pro-
gram enables currently enrolled stu-
dents in Arizona universities to receive
additional financial aid and provides for
the creation of a long -term endowment
to assist future generations of Arizona
students. As a result of the authorizing
legislation and action by the Arizona
Board of Regents, an Arizona Financial
Aid Trust fee is assessed to all students
who register for any fall, spring and
summer term and is nonrefundable once
class begins.

RECREATION CENTER FEE -In 1985,
students adopted a referendum assess-
ing themselves a mandatory $25 per
semester fee to construct the Recreation
Center. All students registering for four
or more units of credit are charged the
recreation center fee.

FEE FOR LATE PAYMENT OF REGIS-
TRATION FEES -Students who don't
complete payment of all fees prior to the
due date for any semester or term will
be assessed a nonrefundable late fee of
$25. The late fee is $50 after the 21st cal-
endar day following the first day of
class.

SPECIAL COURSE FEES AND DEPOS-
ITS- Special course fees and deposits
are applicable only under certain specific
conditions and must be approved by the
Provost and /or the Arizona Board of Re-
gents. Fees for off -campus field trips,

EXPENSES AND FEES PER SEMESTER FOR 1992 -93 ACADEMIC YEAR1

ARIZONA RESIDENTS:

Number
of Units

AFAT
Fees

Recreation
Center Fee

Registration Total

1 $3 $80 $83

2 $3 $160 $163

3 $3 $240 $243

4 $3 $25 $320 $348

5 $3 $25 $400 $428

6 $3 $25 $480 $508

7 or more $6 $25 $764 $795

NONRESIDENTS:

Number
of Units

AFAT
Fees

Recreation
Center Fee

Tuition &
Registration

Total

1 $3 $289 $292

2 $3 $578 $581

3 $3 $867 $870

4 $3 $25 $1156 $1184

5 $3 $25 $1445 $1473

6 $3 $25 $1734 $1762

7 $6 $25 $2022 $2053

8 $6 $25 $2311 $2342

9 $6 $25 $2600 $2631

10 $6 $25 $2889 $2920

11 $6 $25 $3178 $3209

12 or more $6 $25 $3467 $3498

'Expenses and fees for 1993 -94 were not available at the time the catalog was printed. All fees
are subject to change.
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specialized equipment or facilities, pri-
vate instruction, expendable materials
and refundable deposits for equipment
entrusted to student's care may be as-
sessed. Special course fees are identified
in the Schedule of Classes for the term
in which the course is offered. See the
list below for the following special fees
or deposits for graduate courses ap-
proved at the time of the printing of this
catalog.

SPECIAL COURSE FEES

Course Fee

ANTH 642a $250
ANTH 642b $250
ARCH 501 $25
ARCH 502 $25
ARCH 900 $25
ARCH 910 $25
ART 505 $10
ART 541 $25
ART 545 $25
ART 546 $25
ART 550 $40
ART 551 $40
ART 553 $40
ART 555 $40
ART 565 $25
ART 566 $25
ART 567 $25
ART 569 $25
ART 571 $20
ART 572 $20
ART 573 $50
ART 587 $40
ART 656 $40
ART 673 $50
ART 687 $40
ECOL 542 $250
ECOL 542 (optional travel fee) $250
HWR 514a $60
HWR 517L $25
HWR 531 $10
HWR 536 $25
HWR 550L $25
MUSI Perf. Stud. -1/2 hr. wk. $40
MUSI Perf. Stud. -1 hr. week $60
WS M 561 $150

REFUNDS OF TUITION
AND FEES

APPLIED TO ENCUMBRANCES -All
refunds and deposits that may be due a
student will be first applied to en-
cumbrances owed the University. Re-
funds due will be forfeited unless called
for by the last day of the semester.

REFUND SCHEDULE -The refund
schedule begins with the first day of
class and applies to weekdays (Mon. -
Fri.). Sufficient time must be allowed for
final clearance of registration fee pay-
ment checks before refunds will be

made. Students who withdraw and who
are entitled to a refund will be charged a
$10 withdrawal fee. The Arizona Finan-
cial Aid Trust (AFAT) fee will not be re-
funded once classes begin. Students re-
ceiving financial aid will be refunded in
compliance with federal regulations.

REFUND SCHEDULE

Before semester starts 100%
1 -5 days 80%
6 -10 days 60%
11 -15 days 40%
16 -20 days 20%
Thereafter none

CANCELLED REGISTRATION -A stu-
dent whose registration is cancelled
because of academic failure during the
preceding semester will be refunded
registration fees in full. A student on the
delinquent scholarship report for the
first semester (failing to maintain the
grade average required for his or her
class and thereby automatically placed
on probation) who completes registra-
tion for the second semester may, upon
filing a withdrawal within two weeks of
such registration, be refunded fees in
full. This refund must be approved by
the Registrar.

SUMMARY OF MINIMUM
ANNUAL ESTIMATED
EXPENSE FOR FULL-TIME
CAMPUS STUDENTS, 1992 -93
ARIZONA RESIDENTS:

Registration fee $1590.00
($795.00 per semester)

Residence halls, average rate ...$1800.00
Meals in university cafeteria . . . .$2000.00
Books and supplies $600.00

Total minimum annual
expense $5990.00

NONRESIDENTS:

Registration fee & tuition $6996.00
($3498.00 per semester)

Residence halls, average rate ...$1800.00
Meals in university cafeteria . . . .$2000.00
Books and supplies $600.00

Total minimum annual
expense $11,396.00

MISCELLANEOUS EXPENSES:

Application fees
to graduate degree program $35.00
to graduate nondegree status $10.00
for readmission $10.00

Music fee for private lessons,
per semester*

1/2 hr. per week $40.00
1 hr. per week $60.00
See General Catalog for further details.

Late registration fee $25.00

Foreign student language examination
fee (any one examination) $15.00

Application for degree candidacy
fee $15.00

Processing fee (thesis or disserta-
tion) $15.00

Thesis microfilm fee (optional) $65.00

Dissertation microfilm fee $65.00

Transcript fee $3.00
(Immediate service is $4.00)

*Graduate assistants currently on ap-
pointment are exempt from music fees
in the major field if the student is a mu-
sic major.

GRADUATE APPOINTMENTS,
SCHOLARSHIPS AND
FINANCIAL AID

Financial assistance for graduate stu-
dents is available from diverse sources,
but the primary source of information
and assistance is the Office of Student
Financial Aid, 203 Administration Build-
ing. A catalog delineating the financial
assistance available to students is pub-
lished by that office and may be ob-
tained by requesting a copy. Various
types of financial aid are described be-
low.

Students are also urged to explore
various other possibilities at other loca-
tions such as the student's major depart-
ment; the College of Education; the Ad-
visor to Study Abroad; the Student
Counseling Service; and the Social Sci-
ence Reference Department of the Main
Library. A brochure, "Graduate College
Sources of Funding for Graduate Stu-
dents," is available in the Graduate Col-
lege.

Assistantships and Associateships
Teaching and research assistantships are
available in many University depart-
ments. Approximately 2,500 of these
positions exist and many of them are for
first -year graduate students. Salaries
vary, but students may expect to receive
an academic year salary in the range of
$2,763 to $5,319 for services not exceed-
ing ten hours a week, or $5,527 to $10,652
for half -time assistantships.

All communications regarding graduate
assistantships and associateships should
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be addressed to the head of the depart-
ment concerned.

Tuition and Fees
Graduate assistants and associates are
exempt from the nonresident tuition
charge and from music fees applicable to
courses in their major fields. Registra-
tion fees are not waived.

Academic Requirement
Graduate assistants and associates must
be enrolled in a graduate degree pro-
gram and must maintain a University of
Arizona graduate grade -point average of
3.00 or better.

Minimum Enrollment for Graduate
Assistants and Associates
Students employed as graduate assis-
tants and associates are required to regis-
ter for at least six units of graduate credit
per semester as a condition of their ap-
pointments. Some colleges require their
graduate assistants and associates to
register for more than six units.

Maximum Enrollment for Graduate
Assistants and Associates
The maximum number of units per
semester which students employed as
graduate assistants and associates may
take is dependent upon the total hours
of employment.

Scholarships, Fellowships,
Traineeships, Grants, Awards
A limited number of scholarships and
College Work Study awards are available
to qualified graduate students. Inter-
ested students should request financial
aid applications from the Office of Stu-
dent Financial Aid. The priority deadline
for applications is April 1 for continuing
students and May 1 for new admits.

A limited number of Graduate Tuition
Scholarships, which waive out -of -state
tuition, are available for academically

qualified graduate students who meet
minimum GPA requirements. Scholar-
ship recipients must be recommended
by their major departments and ap-
proved by the Graduate College.

Graduate Registration Fee Scholarships,
which waive the registration fee, are
available in limited numbers for academ-
ically qualified graduate students. As
with the Graduate Tuition Scholarships,
recipients must be recommended by
their major departments and approved
by the Graduate College.

The Graduate College has Graduate Fel-
lowships and Graduate Minority Fellow-
ships for eligible students. Departments
are required to apply for an allocation of
these Fellowships. Departments receiv-
ing Fellowships can award them at their
discretion. Students should contact their
department chair for information.

The Graduate College welcomes applica-
tions from members of all ethnic groups
and is especially interested in receiving
materials from qualified applicants who
are members of ethnic groups tradi-
tionally underrepresented in graduate
programs- American Indians /Alaskan
Natives, Asian /Pacific Islanders, African
Americans and Hispanics.

Support offered by the Graduate Col-
lege, specifically for minority students,
includes: Graduate Minority Fellow-
ships, Graduate Minority Tuition
Waivers and Graduate Minority Registra-
tion Fee Scholarships (see catalog under
sources of financial assistance). These
awards are made at the recommendation
of the student's department.

The Graduate College also supports the
American Indian Graduate Student Cen-
ter. Cultural activities as well as aca-
demic and support services take place at
the Center. These are coordinated by a
full time counselor.

The Graduate College administers
several programs which are designed to
provide academic, social and cultural
support to minority graduate students
and are funded by Arizona House Bill
2108. HB 2108 funds are targeted for His-
panic, African American, Asian /Pacific
Islander and American Indian students.
These programs include the Minority
Graduate Student Research Fund, the
Minority Graduate Student Travel Fund,
a tutoring program and skill -building
workshops.

Awards such as NSF Graduate Fellow-
ships and Ford Foundation Fellowships
for Minority Students are made by the
sponsoring agency to individual stu-
dents. Applications are submitted by stu-
dents to the sponsor, usually in early fall.

Loans
Loan programs in which graduate stu-
dents may participate include, but are
not limited to, Perkins Loans (formerly
National Direct Student Loans), Nursing
Student Loans (NSL), Pharmacy Student
Loans, Medical Student Loans, Dough-
erty Foundation Student Loans, and
Guaranteed Student Loans.

Financial aid applications should be sub-
mitted to the Office of Student Financial
Aid by the annual application deadline
of the year the funds are required. The
priority deadline for applications is usu-
ally May 1. Selection will be made on
objective criteria with respect to the ap-
plicant's qualifications, and awards are
limited by the availability of funds.

A separate application is required for the
Guaranteed Student Loan Program. An
applicant must be admitted to a degree
program before submitting the applica-
tion to the Office of Student Financial
Aid. The total processing time at the
University, bank and guaranty agency
can take up to four months. Therefore,
early application is advised.
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STUDENT HOUSING AND SERVICES

HOUSING

Christopher City Apartments
The University of Arizona operates the
Christopher City Apartments for stu-
dents with families and single students,
and University faculty and staff, an ex-
cellent alternative for year -round gradu-
ate students. The 360 apartments are
conveniently located in northeast Tucson
about a 15- minute drive from campus.
Most apartments offer a breathtaking
view of the nearby Santa Catalina Moun-
tains.

The city bus system provides a direct
line between campus and Christopher
City that runs frequently. Bus passes are
available by month or by semester at dis-
counted rates. Recreational and educa-
tional sites are in nearby state parks.
Grocery stores, postal services, a public
park, a YMCA and the elementary
school are some of the services located
within a one and one -half mile radius of
the complex. Children attend schools in
Tucson Unified School District.

Christopher City is a unique and diverse
community of cultures that provides
family support and a peaceful environ-
ment. The complex features a state -
licensed cooperative preschool for chil-
dren ages 2 -5. An on -site staff is available
to assist residents. Ample parking, 24-
hour laundry facilities, and spacious
grounds are enjoyed by all residents.
The community center is the focus of ac-
tivities for residents and includes meet-
ing rooms, study rooms, a weight room,
a lounge /game room, and a 70 -foot pool
and wading pool.

All apartments are single -story with a
patio and garden area. Apartments in-
clude window coverage, electric ap-
pliances and garbage disposal, and car-
peting. Furnished or unfurnished
apartments are available. Monthly rental
rates include the cost of air conditioning,
heat, and water. For current rates on
specific apartment types, please contact
the Christopher City Apartments office.
Pets are not permitted in the complex.

For an application or further information
about Christopher City, contact: Christo-
pher City Apartments, 3401 N. Co-
lumbus Blvd., Tucson, Arizona, 85712,
(602) 327 -5918. Fax: (602) 322 -5881.

Housing Off the Campus
Listings of off -campus housing are avail-
able in the Center for Veterans and Off -
Campus Students, Student Union 353. A
renter's guide for students is available. It

contains information about Tucson, util-
ities, apartment listings, and legal re-
sources.

Change of Address
It is the student's responsibility to keep
the University informed at all times of
his or her current Tucson address.
Change -of- address forms are available in
the Office of Student Information, Regis-
tration and Records.

UNIVERSITY DINING
SERVICE
The University offers a variety of dining
services operated in the Student Union
and in the Garden Court Restaurant at
the Park Student Center. The range in-
cludes specialty snack bars, cafeterias,
and a complete table- service restaurant.
Campus vending locations are also of-
fered. All Aboard is the university meal
plan that is available to all students. For
additional information, write: All
Aboard, S.U.P. O. 10,000, Tucson, AZ
85720. Approximate monthly food cost
for the average student is $250.00.

STUDENT UNION MAIL
ROOM
The Student Union Mail Room offers a
limited number of private rental mail
boxes in various sizes for departments,
groups, organizations, faculty, staff, and
students. To rent a mail box apply at the
Student Union Mail Room.

STUDENT SERVICES
Counseling, testing, job and learning
skill services are available to students
through the Student Resource Center in
Old Main; the Student Health Service;
the Speech- Language and Hearing
Clinics; the Center for Disability Related
Resources; the International Student
Center; the American Indian Graduate
Center; and the Center for Veterans and
Off -Campus Students. For full informa-
tion concerning each of these, the stu-
dent should consult the Dean of Stu-
dents Office or the General Catalog.

Student Resource Center
The Student Resource Center, located in
Old Main, houses three separate depart-
ments aimed at strengthening the stu-
dents' academic efforts.

The University Learning Center provides
quality programs, services, and re-

sources that are critical to the learning
process and student success.

The mission of Counseling and Testing
Services is to help students successfully
achieve their education goals by helping
them resolve personal problems that get
in the way of school success, cope with
and adjust to college life pressures, deal
with crises that interfere with their aca-
demic performance, and learn skills to
optimize their academic productivity
and decision making. Counseling is free,
confidential and available to all
currently- enrolled students at the Uni-
versity. The Testing Center administers
qualifying exams such as the Law School
Admissions Test (LSAT), the Graduate
Record Exam (GRE), the Pre -
Professional Skills Test (PPST), and the
Medical College Admissions Test
(MCAT), as well as preparation classes
for some of these tests. For more infor-
mation, contact the Testing Center at
(620) 621 -7589.

Career Services is located in the lower
level of Old Main with satellite offices in
Room 229 of the College of Education
and Room 210 of McClelland Hall, and
offers a variety of programs designed to
assist students and alumni develop and
implement career plans, gain work re-
lated experience, seek part -time work
while enrolled in school and gain profes-
sional employment after graduation.

The Student Health Service
The Student Health Service helps stu-
dents maintain their physical and mental
health, and is a campus resource for
counseling on health problems. Reg-
ularly enrolled students become eligible
for care at the beginning of the semester
for which registration fees have been
paid. Continuing students who were
registered during the spring semester
but are not registered for either, or both,
summer sessions may become eligible
upon payment of the Optional Eligibility
Fee.

Every student born after December 31,
1956, must submit proof of having been
administered measles and rubella vac-
cines since 1980. These vaccines are
available at the Student Health Center
for a charge.

SERVICES -In general, the services
available at the Student Health Center
approximate those of the family physi-
cian. Charges are made for laboratory
tests, x -ray services, physical therapy,
special clinics, supplies and for prescrip-
tions filled at the Student Health Service
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pharmacy. Charges may be paid at the
Student Health Service Business Office
before 5:00 p.m. on the day they are in-
curred or will be automatically added to
your university account and must then
be paid at the Bursar's Office. Visa and
MasterCard are accepted. During regular
school sessions, general medical care is
provided; however, the Student Health
Service is unable to provide all services
during summer sessions, spring break
and semester breaks. The Student
Health Center is closed on weekends
and university holidays.

Special clinics available at the Student
Health Center include orthopedics, der-
matology, allergy, immunization, sports
medicine and minor surgery.

Chronic and pre- existing illnesses, as
well as problems requiring complex
therapeutic and rehabilitative care, may
require outside consultation and referral
to the local medical community. In such
cases, the cost must be assumed by the
student. Occasionally, an illness involv-
ing hazard to self or others may require
temporary withdrawal from the Univer-
sity.

MENTAL HEALTH -The Mental Health
Section of the Student Health Service is
a voluntary, confidential counseling ser-
vice open to all students who are eligible
for care at the Student Health Service.
The Mental Health Section offers skill -
building workshops to promote positive,
active mental health, as well as short -
term individual, couple and group
therapy.

HEALTH PROMOTION AND EDUCA-
TION- Health educators and student
peer educators are available for individ-
ual counseling and group presentations
on sexuality, nutrition, fitness, alcohol
and other drugs, and other health and
wellness topics. Health Promotion also
maintains a Wellness Outpost in the Stu-
dent Recreation Center. Drop -in services
include body composition, fitness and
nutrition analysis, cholesterol screening
and blood pressure checks. Stop by our
lobby for a copy of the Health Enhance-
ment Activity Schedule which lists Stu-
dent Health Service support groups,
skill -building workshops and classes.

INSURANCE -A supplemental health
insurance plan for students is available
to those regularly enrolled at the Univer-
sity who meet eligibility requirements.
Since these requirements are subject to
change, check with the Student Health
Service to verify your eligibility. This in-
surance is not required for services at
the Student Health Center. The insur-
ance option is an HMO plan using the

Student Health Service as the primary
care provider for students.

MEDICAL RECORDS -The relationship
between a Student Health Service clini-
cian and a student is a personal one and
professional confidence is carefully
maintained. Release of information may
be obtained only by specific written au-
thorization from the student concerned.

Speech- Language and
Hearing Clinics
Located in the Speech Building on the
main campus, the clinics function both
as a service center for persons with corn -
munication difficulties and as a training
site for graduate students under supervi-
sion in the Department of Speech and
Hearing Sciences. Both clinics are com-
mitted to the provision of quality and
state -of- the -art services. The program is
accredited by the Education Standards
Board of the American Speech -
Language- Hearing Association in both
speech -language pathology and audiol-
ogy.

The University clinics offer a full array of
services to students, staff and faculty at
The University of Arizona and to both
children and adults in the community.
The Speech- Language Clinic offers eval-
uation and remediation of articulation,
language, voice, including abnormalities
in quality, pitch, or loudness, and flu-
ency (stuttering) disorders, as well as ac-
cent and dialect reduction. Individual
and group therapy sessions are offered.
Specialized instrumental testing is avail-
able. Flexible hours, including evenings,
can be arranged.

Services in the Hearing Clinic include
assessment of hearing; selection of hear-
ing aids; training in use of amplification;
counseling relative to alternate com-
munication devices; as well as procure-
ment of earmolds and maintenance of
amplification systems.

For information regarding fees, consult
the Speech- Language and Hearing
Clinics. The clinics may be reached at
621 -7070 for Hearing and 621 -1826 for
Speech.

Center for Disability Related
Resources (CeDRR)
Through its support services, this pro-
gram seeks to expand opportunities for
students with disabilities to participate
fully in the educational process and
broader campus life. Individualized ser-
vices promote independence and re-
sponsibility. Ongoing programs provide
the campus and the community with op-
portunities for increased understanding

of disabling conditions. The center is lo-
cated at Second Street and Cherry Ave-
nue (602) 621 -3268 (voice or TDD).

International Student Center
The International Student Center pro-
vides specialized services to interna-
tional students and scholars. These ser-
vices include personal counseling and
academic advising; screening and refer-
ral to academic departments and support
services on campus; orientation pro-
grams each semester for newly -arriving
international students; assistance in
complying with federal, state, and local
laws and regulations affecting non-
immigrant students and scholars; liaison
and support to over 40 sponsoring agen-
cies and governments in the United
States and abroad; extracurricular field
trips; community interaction through
the International Friends organization;
co- curricular educational programs on
topical international issues; and periodic
workshops and seminars on topics af-
fecting the international student and
scholar population. The International
Student Center is located at 915 North
Tyndall Avenue. The center may be
reached by telephone at (602) 621 -4627 or
by fax at (602) 621 -4069.

American Indian Graduate Center
The American Indian Graduate Center is
a support group for Indian graduate stu-
dents and provides students with the
opportunity to participate in social, or-
ganizational, and community activities
with other graduate students and with
the Indian community. Academic coun-
seling, publishing opportunities, ad-
vocacy, financial and academic support
services and meeting space are also pro-
vided.

Center for Veterans and
Off -Campus Students
This center provides advocacy and pro-
grams for traditional -age commuter stu-
dents, undergraduates 25 years or older
(New Traditional Students), and Veteran
students. Services focus on promoting
student success. Academic, social, cul-
tural, and recreational programs are
sponsored by students for students. The
office is a bridge linking off -campus stu-
dents to the many on- campus student
service resources. Location: Student
Union 353 and 350.
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REQUIREMENTS FOR MASTER'S DEGREES

GENERAL REQUIREMENTS
Master's degrees may be conferred for advanced work done by
students who have received the bachelor's degree from this
institution or one of similar standing. The master's degree
implies advanced training gained through intensive study in a
special field, supplemented, if advisable, by study in support-
ing subjects. The unit requirement varies somewhat among
the various master's degrees, but all work must be completed
within a six -year period. All master's degree programs must
include a minimum of twelve units of work done on the Uni-
versity campus in Tucson. Except for a limited amount of
transfer work from other approved institutions, the remaining
credit requirements must be met by University credit,
graduate -level courses, including (a) on- campus courses, (b)
courses offered away from the main campus, and (c) approved
thesis credit in absentia. For restrictions on the applicability of
transfer credit to degree programs, see General Regulations
( "Other Courses for Graduate Credit "). With the prior ap-
proval of the head of the department, thesis work, where
applicable, may be done in absentia under the direct supervi-
sion and guidance of a member of the faculty.

Time Limitation
Graduate credit to be applicable with full value toward a mas-
ter's degree shall have been earned not more than six years
prior to the completion of the requirements for the degree.
Graduate courses taken more than six years and not more
than ten years prior to completion of degree requirements will
be counted for half credit toward the degree. Work more than
ten years old is not accepted toward meeting degree require-
ments.

Major Professor
The head of the department in which the student's major work
lies shall designate as the major professor (advisor) some
member of the department and, where applicable, as the
thesis director either this same person or some other member
of the department. To be acceptable, the student's program of
study and thesis (if required) must have the prior approval of
the major professor and thesis director.

Foreign Language Option
At the option of the head of the department in which the
major work is done, a reading knowledge of German, French,
Russian, Spanish, or other language, may be required to com-
plete the requirements for the master's degree.

Master's Application to Candidacy
Consult the Graduate College for deadline dates by which the
Master's /Specialist Application to Candidacy must be submit-
ted to the Graduate College. This notice, approved by the
major advisor and the department head on forms provided by
the Graduate College, shall set forth the student's program of
study and other information required by the Graduate Col-
lege. The program must conform to the requirements set forth
in this catalog and those issued from time to time by the
Graduate Council, including the general requirement that the
units be offered in 500 -level or above, University credit
courses, and that at least one half of the required units be
offered in courses in which regular grades (A, B, C) have been
earned. Approval of this notice by the Dean of the Graduate
College will constitute approval of advancement to candidacy
for a master's degree.

Final Examination
A candidate for the master's degree must pass a final examina-
tion, oral or written or both, administered by a committee of
at least three faculty members (including at least two from the
major department) recommended by the major department
for appointment by the Dean of the Graduate College. Dead-
lines for submission of final examination results may be ob-
tained from the Degree Certification Office. Any candidate
who fails the final examination may, upon recommendation of
the major department and approval of the Graduate Council,
be granted a second examination after a lapse of at least four
months. The second examination is final.

Thesis
A thesis is required in many master's programs. The appropri-
ate departmental statement in this catalog will indicate thesis
requirements for each degree. In cases in which a thesis is
part of the degree program, a limited number of thesis units
(910) must be earned for its preparation. Submission of the
thesis for publication by University Microfilms Incorporated is
optional. Students who choose not to have their theses published
by UMI will not submit copies to the Graduate College, and the
theses will not be kept in the University Library. A student who
elects to submit his or her thesis to University Microfilms will,
following the final examination, submit to the Graduate Col-
lege two complete and signed copies of the thesis (approved
and accepted by the major department), along with the State-
ment by Author and special abstract of 150 words or less.
Deadlines for submission of the final thesis copies may be
obtained from the Degree Certification Office. A third copy of
the thesis may be required by the major department at its
option. A manual describing the format of the thesis may be
obtained from the Associated Students' Bookstore. A thesis
fee is paid to the University Cashier to cover the cost of pro-
cessing by the Graduate College and microfilming by Univer-
sity Microfilms.

Publication of Thesis
Master's theses are published by University Microfilms, Ann
Arbor, Michigan. For the student who elects to submit his or
her thesis for publication, upon certification by the student's
major professor, members of the committee for the final exam-
ination, and the Graduate College, a thesis copy and an ab-
stract of 150 words or less are forwarded to University Micro-
films. (This abstract is in addition to the two abstracts required
for processing with the thesis and must be carefully prepared
for microfilming according to specifications set forth in the
thesis manual.) The manuscript is cataloged and microfilmed
and the negative inspected and put in vault storage; the cata-
log information is sent to the Library of Congress for printing
and distribution of cards for depository catalogs and libraries.
The abstract is printed in Microfilm Abstracts and distributed
to leading libraries in the United States and abroad, and to a
selected list of journals and abstracting services. The copy is
then returned to The University of Arizona Library.

Publication by microfilm does not preclude publication by
other methods, and successful candidates are urged to submit
thesis material for publication in a scholarly or professional
journal. Suitable acknowledgment must always indicate the
publication to be a thesis, or portion of a thesis, submitted in
partial fulfillment of the requirements for a master's degree at
The University of Arizona.
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Second Master's Degree
Normally, students may earn only one master's degree at The
University of Arizona. Occasionally, a student is permitted to
enter a second master's degree program if the majors are suffi-
ciently different to justify such an exception. No student will
be permitted to undertake a third master's degree program at
the University without the specific prior approval of the Grad-
uate Council.

MASTER OF ARTS AND MASTER
OF SCIENCE
A minimum of thirty units of graduate work, including the
thesis where one is appropriate, is required. Not less than
fifteen units must be in a major field. By prior approval of the
Graduate Council, two or more closely allied subjects may be
combined to form a major. Special departmental requirements,
if any, are listed under the appropriate department or commit-
tee in the Departments and Courses of Instruction section of this
catalog.

MASTER OF ACCOUNTING
The Master of Accounting degree program is a graduate pro-
fessional program designed to provide advanced specialized
training in accounting and related fields. Except as indicated
below, the general regulations and requirements for, the Mas-
ter of Science degree apply.

A score at the 60th percentile or above on the Graduate Man-
agement Admissions Test and an academic average of "B" or
better are required for admission consideration. Applicants
must also have completed 6 hours of statistics and 24 hours of
accounting including: accounting principles, 6 hours; inter-
mediate accounting, 6 hours; cost accounting, 3 hours; federal
income tax, 3 hours; advanced accounting, 3 hours; and audit-
ing, 3 hours.

Of the 30 hours required for the Master of Accounting degree,
no fewer than 15 must be in the field of accounting and at least
16 must be in course work open only to graduate students.

The required courses consist of a 15 -hour core: ACCT 510, 522,
535, 551 plus one from ACCT 526, 528, or 529. The balance of
the 30 hours is to be completed with electives. Each candidate
must pass a written comprehensive examination.

MASTER OF AGRICULTURAL EDUCATION
AND MASTER OF HOME ECONOMICS
EDUCATION
The general regulations and requirements for the Master of
Arts and Master of Science degrees apply to these degrees,
with the following exceptions. Candidates must have a bach-
elor's degree and a minimum of one year's successful class-
room or extension teaching or similar education experience.
Evidence of acceptability of the candidate's experience record
shall be based upon at least two letters to either the Chairper-
son of the Division of Family Studies or the department head
in Agricultural Education from persons who have had admin-
istrative authority over the candidate's professional work expe-
rience. These letters should attest the candidate's professional
competence. A minimum of thirty -two units of course work is
required. The major or field of study shall include a minimum
of twenty units in home economics education, family and con-
sumer resources and /or education; or, agriculture and agri-

cultural education. All candidates shall complete a profes-
sional report of approved investigative work.

MASTER OF ARCHITECTURE

The College of Architecture offers a graduate program leading
to the second professional degree, the Master of Architecture.
The program is designed to accommodate graduates of ac-
credited schools of architecture and is flexible in concept in
order to meet the needs and interests of students who desire
advanced, specialized training in architecture and related
fields.

For admission consideration, appliçants must have completed,
with a grade average of B or better, an undergraduate program
substantially equivalent to the Bachelor of Architecture pro-
gram at The University of Arizona. Students without this
background will be required to complete additional under-
graduate course work. Applicants must submit to the College
of Architecture the following: (1) a statement of purpose for
entering the graduate program, (2) a proposed program of
graduate studies indicating their special interests in the field,
(3) a biographical summary including a record of professional
work experience, (4) a portfolio of creative work including
design projects, and (5) letters from three academic and /or
professional references. Students are encouraged to accumu-
late one year of professional work experience prior to under-
taking graduate study.

This program requires a minimum of 32 graduate units includ-
ing at least sixteen units of architecture. The graduate study
program will be planned by the student in consultation with a
committee consisting of the major professor and two addi-
tional faculty members. This program must include ARCH
596a and a thesis or master's report. The thesis and the report
each consist of three parts: research, written report, and
graphic presentation. Candidates must pass a final oral exam-
ination over the thesis /report and related matters.

MASTER OF BUSINESS ADMINISTRATION
The M.B.A. degree program is designed to prepare women
and men for leadership and administrative positions in a wide
variety of organizations. It is intended for liberal arts, engi-
neering, science and other non -business majors, as well as for
business majors.

Completion of previous business course work is not required.
Prerequisites, however, include undergraduate courses in
finite mathematics and calculus, which must be completed
prior to enrolling in M.B.A. program course work. Students
should also have a working knowledge of basic computer soft-
ware packages such as word processing, spreadsheet, and
database.

Admission to the program is for the fall semester only. All
application materials (including Graduate Management Ad-
mission Test (GMAT) scores, two letters of recommendation,
one official copy of transcripts for each college or university
attended, an educational/vocational resume, brief essays on
several assigned topics, and the Eller School's supplemental
application form) must be submitted to the Graduate Admis-
sions Office in the Karl Eller Graduate School of Management
in McClelland Hall 210. Interviews are not required but are
highly recommended.

The Eller School of Management offers both a two -year (four
semesters), full -time program and a part -time, four -year (eight
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semesters and three summers) program. The 57 -unit curricu-
lum emphasizes an integrative approach to problem solving.
There are ten required courses: six comprehensive business
field core courses, four integrative courses (which are dual or
multidisciplinary in nature), and nine elective courses. Stu-
dents are also required to participate in certain professional
development programs, including, but not limited to, two
semesters of the MBA Guest Speakers Series. Prior to degree
certification, students must complete an exit interview. The
MBA Program reserves the right to change requirements for
the degree.

Students who possess prior academic training equivalent to
required comprehensive business field core courses may peti-
tion for a waiver of up to, but not exceeding, 15 units, thereby
reducing the required units from 57 to as few as 42.

Full -time students enroll in course work in the following se-
quence:

FALL I:

SPRING I:

SUMMER:

FALL II:

SPRING II:

ACCT 550 (3), ECON 500 (3), MIS 567 (3),
MKTG 552 (3), MKTG 500 (3)

ACCT 569 (3), FIN 511 (3), MAP 568 (3),
MIS /ECON 570 (3), Elective (3)

Internship

Electives (12)

Electives (12), MKTG /ECON/MAP 502 (3)

Elective areas of emphasis include: accounting, corporate
finance, design of data base systems, entrepreneurship, fi-
nancial institutions, health care administration, information
systems design, international business, legal studies,
management of information, operations management, market-
ing management, marketing research, quality management,
and reliability and quality engineering.

MASTER OF EDUCATION

The M.Ed. program is designed for students who are engaged,
or intend to engage, in the profession of education. Majors are
available within the College of Education and in other disci-
plines commonly taught in the public schools or community
colleges (see approved majors below).

Majors Within the College of Education: bilingual/
multicultural education, educational administration, educa-
tional media, educational psychology, elementary education,
foundations of education, higher education, reading, sec-
ondary education, and special education.

Other Approved Majors: chemistry, English, family and con-
sumer resources, East Asian studies, French, general biology,
geography, German, health education, history, journalism,
mathematics, Near Eastern studies, physics, political science,
Russian, Spanish, and communication. Students with any of
these majors will have an advisor in the College of Education
as well as in the appropriate major department. Other majors
may be approved on an individual basis by the Graduate
Council when specifically requested by the College of Educa-
tion and the proposed major department. Applicants must
meet the admission requirements of the College of Education
as well as those of the proposed major department.

At the time this catalog was being edited, revisions to several
of the programs in the college were being considered. All
current or prospective students should check with the College
of Education or the appropriate department for information

regarding the status and degree requirements of all programs
and degrees.

MASTER OF FINE ARTS
The Departments of Art, Theatre Arts, and English offer pro-
grams leading to the Master of Fine Arts degree with majors
in art, theatre arts, and creative writing, respectively. Appli-
cants must have completed appropriate undergraduate majors
at this institution or one of similar standing. Deficiencies may
be established if the applicant's undergraduate major differs
significantly from the corresponding major at The University
of Arizona. Theses are not required but the departments re-
serve the right to retain for departmental collections a selected
work, or works, from those submitted in connection with stu-
dents' work toward a degree. Final examinations are required.
Applicants should contact the appropriate department for in-
structions about submitting examples of creative work directly
to the department in support of an application. Special fea-
tures and requirements of the three programs are described
below.

Major in Art
Applicants must submit 20 slides of work, slide list, 3 letters of
reference (on recommended departmental forms), resume and
autobiographical statement directly to the Department of Art.
Graduate College Application forms, processing fee and offi-
cial transcripts, are to be sent directly to the Graduate College.
No application will be considered until all the above informa-
tion has been received by the department. The unit require-
ment for this program is 60 units, of which 12 must be in art
history, art criticism or related areas, 30 in studio area of con-
centration, and 18 in related electives (as approved by major
advisor). In lieu of a thesis, an original work, or group of such
works, must be presented to the public. Review of this work
will accompany the final oral examination. The exhibit may be
accompanied by a written document, but the document itself
will not be considered a thesis. As evidence of completion of
this work, a folio of slides or photographs of the exhibition
must be submitted to the Art Department graduate committee
upon completion of the final examination. The candidate may
be required to prepare a one -person exhibit of the work or to
participate in a group exhibit during the last semester in resi-
dence.

Major in Creative Writing
The unit requirement for this program is 48 units. Required
are six graduate literature courses in the English Department,
including two literature seminars for writing students. The
program also requires the writing of an original book -length
work of fiction, poetry, or literary nonfiction. The rest of the
program may be in writing courses, in literature, or in courses
of other departments related to the student's field of interest
such as playwriting, film- writing, anthropology, history, or
the literature of other languages. An examination on the craft
of modern literature is given at the end of the student's work.
There is no foreign language requirement.

Major in Theatre Arts
The unit requirement for this program is sixty units. Con-
centrations are available in acting- directing, in design -
technical production, or in dramatic writing. Applicants for
the acting- directing option must submit a resume and at least
three letters of recommendation and must arrange for an audi-
tion and interview. Applicants for design- technical production
must submit renderings and slides or photographs of theatri-
cal design or technical work directly to the department. Appli-
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cants for dramatic writing must submit at least two samples of
original dramatic writing and letters of recommendation from
at least three persons acquainted with the student as a writer.

Acting- Directing Option: (a) Professional Actor Training Pro-
gram. Program requirements are 503, 504, 549, 551, 552, 555,
575, 10 units of 597f, 600, 605, 606, 3 units of 693, 3 units of
696b, 3 units of 909, 1 course in theatre history, 1 course in
dramatic theory, 3 units of DNC 591, and 2 units of MUSI
580v. The final project is the preparation and presentation of
an acting recital developed according to departmental
guidelines. (b) Directing Emphasis. Program requirements are
531, 549, 551, 552, 556, 575, 4 units of 597, 600, 605, 606, 650,
655, 656, 693, 3 units of 696b, 3 units of 696d, 909, 6 additional
units of theatre history, dramatic theory, or criticism; and one
unit of T AR 691. In lieu of a thesis, each student must present
a monograph on the direction of a play, presented and pre-
pared according to departmental guidelines.

Design Technical Production Option: Emphases are available
in scenic design, lighting design, costume design, costume
production, and technical production. Degree requirements
are TAR 600, 3 units of 600 -level theatre history, 3 units of 600 -
level dramatic theory or criticism and at least forty units of
graduate -level design, technical production and /or theatre
workshop courses. Specific course requirements are detailed
in the Department of Theatre Arts' Guide to Graduate Degree
Programs. In lieu of a thesis, an original design or production
project must be accomplished during the University Theatre
season. This will be accompanied by a written document in-
cluding renderings, photographs, working drawings, and
other information describing the produced creative design.
This document will not be considered to be a thesis but must
be presented to the advisory committee upon completion of
the design project and the final oral examination.

Dramatic Writing Option: The departmental graduate core
curriculum is required for this option. The following pattern
of courses is required: 21 units of dramatic writing; 12 units of
theatre production; 15 units of dramatic history /theory/
criticism; 3 units of T AR 600; 1 -6 units of T AR 693; and 3
units of T AR 909. The student must serve an internship with
a professional company for a period of 6 to 16 weeks. In lieu of
a thesis, each student must write an acceptable master's pro-
ject play prepared and presented according to departmental
guidelines.

MASTER OF LANDSCAPE ARCHITECTURE
This is a graduate professional degree program involving the
investigation of new thoughts and applications which advance
the art and science of landscape architecture, especially as
related to the planning, design and management of natural
resources. The program is designed to provide opportunities
for individual research and study. Students with undergradu-
ate preparation in planning or design -related fields are en-
couraged to apply. Students with undergraduate preparation
in other fields who plan to practice as professional landscape
architects, should enroll in the Bachelor of Landscape Archi-
tecture program instead. For information concerning this de-
gree see the General Catalog.

Applicants should send statement indicating their goals and
reasons for desiring graduate study in landscape architecture.
They should also have three letters of recommendation sent.
Both the statement and the letters should be addressed to the
Graduate Coordinator, School of Renewable Natural Re-
sources, The University of Arizona.

The degree requires completion of a minimum of thirty units
of graduate credit. However, because the program is tailored
to each student's goals and interests, additional units may be
required. Six to nine units are devoted to a required thesis. A
more detailed description of the program is available from the
Graduate Coordinator.

MASTER OF ARTS IN LIBRARY SCIENCE
The School of Library Science offers a program leading to the
Master of Arts degree in library science. See also the head -
notes under Library Science elsewhere in this catalog. The pro-
gram is fully accredited by the American Library Association.

The Master of Arts in library science is heavily weighted in
technology and emphasizes theoretical constructs of library
and information science. Competence and adaptability in
managing information and in utilizing advancing technologies
are key aims of the curriculum.

Admission to the Master of Arts in library science program is
competitive. Admission consideration is based on: (1) a com-
pleted bachelor's degree with a well -balanced curriculum and
a grade -point average of 3.0 or better on a 4 -point scale; (2)
competitive Graduate Record Examination aptitude test scores
not more than five years old; (3) two letters of recommenda-
tion reflecting the writer's opinion of the applicant's potential
as a graduate student; (4) a resume of work and educational
experience. More detailed admissions application and dead-
line information is available from the School.

The program requires completion of a minimum of 36 units of
graduate credit. Students may elect the thesis option replacing
six units of course work. A more detailed description of the
program is available from the School.

MASTER OF MUSIC
The School of Music offers programs leading to the Master of
Music degree with majors in performance, composition, musi-
cology, music education, and music theory. The programs are
designed for those students whose professional and artistic
goals warrant study beyond the bachelor's degree and who
show continued growth in the field of music they have
chosen. Applicants must have completed appropriate under-
graduate majors. Deficiencies may be established if the appli-
cant's undergraduate major differs significantly from the cor-
responding major at The University of Arizona.

Major in Performance
Applicants are admitted through a screening process that re-
quires audition by personal interview or tape recording. Con-
centrations are offered in vocal performance, instrumental
performance, conducting and accompanying. The program re-
quires a minimum of 30 graduate units and culminates in the
performance of a public recital (two recitals for accompanists).

Major in Composition
Applicants submit a minimum of three reproduced manu-
script scores (with tape recordings whenever possible) for
evaluation by the composition faculty. If admitted, students
must complete a minimum of 30 graduate units including 12
units in advanced composition studies. An original composi-
tion is required as a thesis. A public recital of original corn-
positions is required to complete the degree.

Major in Musicology
This major requires a minimum of 30 graduate units of which
at least 12 must be in musicology. A thesis is required, as is a
reading knowledge of French or German.
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Major in Music Education
Applicants for master's degree programs in music education
must qualify for teacher certification prior to completion of the
degree. The program requires a minimum of 30 graduate
units, with no more than six units of credit in special work-
shops. The degree culminates in a major project which dem-
onstrates individual accomplishment of a creative, pedagogi-
cal, musical, or scholarly nature.

Major in Music Theory
This major requires a minimum of 30 graduate units of which
at least 12 must be in music theory. A thesis is required.

MASTER OF PUBLIC ADMINISTRATION

The M.P.A. degree program is designed to prepare men and
women for positions of administrative leadership in public
sector and nonprofit organizations, as well as private organi-
zations dealing with the public sector. Graduates may expect
to pursue management or policy making concerns in a wide
variety of settings within organizations at local, state, national
and international levels.

The M.P.A. degree is a two -year, 54 -unit program, divided
into four segments of study. The first segment is a 27 -unit
public administration core taken by all students. The courses
in this segment are:

PA 501
PA 503
ECON 500
MKTG 552
PA 504
PA 505

MAP 502
PA 507
PA 508

Public Organization Theory
Politics and the Policy Process
Managerial Economics
Statistical Decision Making
Public and Policy Economics
Methods for Policy Analysis and Program
Evaluation
Organization Theory and Behavioral Relations
Institutional Action
Public and Nonprofit Financial Management

The second segment consists of 9 units in either management
or policy courses. The management stream offers additional
training for students wishing to pursue managerial or admin-
istrative careers. The policy stream offers additional training
for those interested in careers in policy and program analysis.

The third segment is a 12 -unit specialization in a substantive
area of study. Specializations include health care, long -term
care, criminal justice, financial management, social policy, and
natural resource policy. Students with excellent first year rec-
ords may design individual specializations if warranted.

Finally, a 6 -unit internship is required.

For admission consideration, applicants must submit a supe-
rior undergraduate record and an acceptable score on the
Graduate Record Examination or the Graduate Management
Admissions Test. Applicants must be competent in basic finite
mathematics and calculus. Students with a mathematics defi-
ciency must complete M.I.S. 400 before or during the first
semester of graduate study.

MASTER OF PUBLIC HEALTH
The Master of Public Health is an interdisciplinary profes-
sional degree in public health. Public health graduates apply
scientific, behavioral and technical knowledge to prevent dis-
ease, disability, and premature death and to promote com-
munity health through organized community effort.

The M.P.H. degree requires a minimum of 51 credits, includ-
ing a minimum of 6 and up to 12 credits of internship. For
students with a Bachelor's degree and no graduate education
or experience in the health field, it is expected that two years
of full -time study will be needed to complete the program. For
students with prior public health experience, six credits of
internship may be waived with the permission of the admis-
sions committee. Applicants for admission to the M.P.H. pro-
gram who have a health related degree, or who have com-
pleted relevant graduate courses, may apply for admission
with advanced standing and be allowed a maximum of 9
credits for relevant courses applicable to the M.P.H.. For such
advanced students, it is expected that the program may be
completed in one year of full -time study.

All students will take a core of courses chosen to provide the
breadth of knowledge necessary for an understanding of pub-
lic health. Those who choose to concentrate in one area will
then take several elective courses in that area.

The full curriculum consists of the following 51 credits:

1) Basic Principles of Epidemiology (EPI 596r) (3)

2) Biostatistics (FCM 576) (3)
3) Public Health Administration and Policy (FCM 574) (3)
4) Issues and Trends in Public Health (FCM 570) (3)

5) Environmental and Occupational Health (FCM 575) (3)
6) Biological Basis of Public Health (3)
7) Social & Behavioral Basis of Public Health (FCM 577) (3)
8) Elective courses in the area(s) of concentration (18)

9) Internship in Public Health (FCM 593a) (12)

All graduates of the M.P.H. program will have had at least two
distinct experiences working in public health. Accordingly, a
student entering with no previous public health experience
must fulfill at least two different internship rotation require-
ments. A student who has prior relevant experience must
carry out at least one internship rotation different from his/her
previous experience.

Students may take electives in several areas or choose a par-
ticular area of concentration within one of the following: En-
vironmental and Occupational Health, Epidemiology and Bio-
metry, Health Administration and Policy, Health Education
and Health Promotion, Community Health Care, Public
Health Nutrition, Community Health Nursing, Community
Health Pharmacy and International Health.

Graduate Record Exam (GRE) or Medical College Admissions
Test (MCAT) scores are a required part of the application;
however, this requirement is waived for those applicants with
a post -baccalaureate degree. Three letters of recommendation
are required for each submission as well as official copies of
transcripts for each university and college attended. Brief es-
says on several assigned topics are also required.

MASTER OF TEACHING
The graduate programs leading to the Master of Teaching de-
gree are intended for persons currently engaged in teaching or
in other appropriate programs of training and development.
The two majors available are elementary education and sec-
ondary education. At the time the catalog was being edited,
revisions to the Master of Teaching program in the College of
Education were being considered. All current or prospective
students should check with the College of Education or the
Department of Teaching and Teacher Education for informa-
tion regarding the status and requirements of all programs
and degrees.
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REQUIREMENTS FOR SPECIALIST DEGREES

EDUCATIONAL SPECIALIST
Upon acceptance by the Graduate College, candidates for the
degree of Educational Specialist are admitted by the faculty of
the College of Education. The degree is granted to those who
comply with the General Regulations set forth in this catalog
and who satisfactorily complete the program requirements as
specified by the departments offering this degree.

Admission
All prospective students should check with the appropriate
department in the College of Education for information re-
garding the admission requirements of all programs leading to
the Educational Specialist degree.

Qualifying Examination
To demonstrate acceptability to undertake work leading to
candidacy for the degree, each applicant must pass a qualify-
ing examination before or during the first term of work on an
Educational Specialist program. An applicant's acceptability
for work toward the degree will be judged on the basis of this
examination.

Time Limitations
Requirements for the Educational Specialist degree shall be
completed within a period of six calendar years after satisfac-
tory completion of the qualifying examination. Students who
are able to demonstrate to the satisfaction of the qualifying
examination committee that they have kept abreast of current
developments in their areas of study may have prior course
work taken for graduate credit while in a graduate degree
program accepted at full value to the extent this course work
is relevant to the Educational Specialist program being pro-
posed. No more than six units taken as an unclassified or
nondegree graduate student, however, may be applied toward
requirements for the Educational Specialist degree. If in the
judgment of the examining committee, the applicant does not
demonstrate possession of knowledge and concepts that prior

course work would tend to suggest, relevant course work over
six years old may be reduced to half credit on the proposed
program of studies and such course work over ten years old
may be rejected.

Advisory Committee
After successfully passing the qualifying examination, the stu-
dent may request that the head of the major department ap-
point an advisory committee of three members from the de-
partment. With the concurrence of the head of another
department, one of the committee members may be from that
department. The chairperson of the committee will be the
student's advisor. The duties of the committee are: (1) to evalu-
ate the student's proposed program of study; (2) to make rec-
ommendations regarding the program to the Dean of the
Graduate College through the appropriate department head,
and (3) to be available to the student for advice as needed.

Program of Study
A program of study, recommended by the department head,
shall be designed, in cooperation with the Advisory Council,
to meet the needs of the individual student as determined by
previous academic work, experience, interests, and career ob-
jectives. Please see the appropriate department in the College
of Education for information on program requirements.

Final Examination
When the student has completed all course work or is in the
final semester of course work and has met the required stan-
dards of scholarship, he or she shall pass a comprehensive
written examination covering the graduate work. An oral ex-
amination may also be required.

Professional Experience
Except for school psychology, candidates are required to fur-
nish evidence of a minimum of two years of successful teach-
ing or administrative experience as approved by the depart-
ment concerned, before the degree will be awarded.
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REQUIREMENTS FOR DOCTOR'S DEGREES

DOCTOR OF PHILOSOPHY
Departments which possess special advantages for original
investigation accept prospective candidates for the degree of
Doctor of Philosophy. This degree requires distinguished at-
tainment in a recognized field of learning demonstrated in a
dissertation which contributes to the general fund of knowl-
edge. It is not granted merely as a certificate of faithful perfor-
mance of a prescribed program of studies and research.

Residence and Credit Requirements
The equivalent of at least six semesters of essentially full -time
graduate study is required. Graduate credit earned at other
approved institutions, if accepted by the major department
and the Graduate Council, may be counted toward the re-
quirements for this degree.

To meet the minimum residence requirement, the student
must spend two regular semesters of essentially full -time
work in the major field in actual residence at The University of
Arizona, and at least thirty units of graduate credit must be
completed at this institution. Any semester during which a
doctoral student in actual residence at The University of Ari-
zona is registered for at least nine units of graduate course
work or research will be counted toward meeting the resi-
dence requirement, provided that the student's full time is
devoted to his or her graduate work. (See next paragraph for
the only exceptions to this general requirement.)

A student who proceeds directly, without a break in enroll-
ment, from a master's degree to a doctoral degree in the same
major, may be permitted to apply one or more semesters of
full -time enrollment in the master's program toward the resi-
dence requirement for the doctoral degree. If there is a change
of major or a break in enrollment, the residence requirement
must be fulfilled again for the doctoral degree. Graduate assis-
tants or graduate associates and students on appointment to
any teaching or research position at the University can dis-
charge the minimum residence requirement by four semesters
during each of which they register for six or more units of
work for graduate credit, provided their full time is devoted to
the their graduate work and meeting the responsibilities of
their appointments.

The dissertation requires the equivalent of at least two semes-
ters of full -time work. Registration for a minimum of eighteen
units of dissertation credit (920) is required during the con-
duct of the dissertation. With the prior approval of the stu-
dent's advisor and the head of the academic unit, dissertation
work may be done in absentia.

All requirements for the degree of Doctor of Philosophy, in-
cluding work done for the master's degree (if applicable), can-
not exceed a period of ten years.

Major and Minor Subjects
The student shall choose a major subject and either one or two
supporting minor subjects. Although the minor subject or sub-
jects will usually be taken outside the major department, mi-
nors within the major department may be permitted with the
approval of the department and the Graduate College. At least
36 units of work exclusive of the dissertation must be in the
area of the major subject.

Qualifying Examination
For the purpose of demonstrating acceptability to undertake
work leading to candidacy for the doctorate, each prospective

candidate must pass a qualifying examination in the proposed
major field. The examination is waived at the discretion of the
department in a field in which the candidate has done major
work toward a completed master's degree at The University of
Arizona. The examination should be taken during the first
semester of residence and preferably during the first two
weeks of residence. Many departments also require a qualify-
ing examination in the minor field, but this may be waived at
the option of the minor department.

Program of Study
A proposed program of study recommended by the depart-
ment or departments concerned must conform to the require-
ments set forth in this catalog and those issued from time to
time by the Graduate Council, including the general require-
ment that the required units be offered in 500 -level or above,
University credit courses, and that at least one half of the
required units be offered in university graduate credit courses
in which regular grades (A, B, C) have been earned. (For spe-
cific degree requirements, consult the section on academic de-
partments.)

Foreign Language Requirement
Many departments have foreign language requirements for
the Ph.D. degree. Doctoral students should ascertain from the
department what the foreign language requirements are, if
any, and how they may be satisfied.

Preliminary Examination
Before admission to candidacy for the degree, the student
must pass a general examination in the chosen fields of study.
This examination is intended to test the student's general fun-
damental knowledge of the fields of the major and minor sub-
jects of study. It shall include written portions covering the
major and minor fields and an oral portion which shall be
conducted before a committee of the faculty appointed by the
Dean of the Graduate College upon consultation with the ma-
jor and minor department. The written and oral portions of
the preliminary examination shall take place within two suc-
cessive semesters, not including summer sessions. Deadlines
for the submission of paperwork pertaining to the preliminary
examination are available in the Degree Certification Office.
The preliminary examination will be held when essentially all
course work has been completed and in any case not later
than three months prior to the date of the final oral examina-
tion. No student will be permitted a second attempt to pass
the preliminary examination except upon recommendation of
the examining committee, endorsed by the major department
and approved by the Graduate Council. The second examina-
tion, if approved, may not take place until four months from
the date of the first examination. The only visitors permitted
at the preliminary examination are regular University faculty
members.

Advancement to Candidacy
After satisfying any language requirements, passing the pre-
liminary examination, and showing evidence of ability to do
original research, the student will submit the Doctoral Ap-
plication to Candidacy to the Graduate College. Upon accep-
tance of this form by the Graduate College, the student will be
recommended to the Graduate Council for acceptance as a
candidate for the doctorate. Deadlines for the submission of
paperwork pertaining to the Doctoral Application to Candi-
dacy are available in the Degree Certification Office.
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Final Examination
When the required standards of scholarship have been met
and research ability has been demonstrated, the candidate
shall submit to an oral examination in defense of the disserta-
tion, as well as any general questioning which may develop
therefrom related to the field of study. The exact time and
place of this examination shall be scheduled with the Gradu-
ate College at least three weeks in advance and announced
publicly at least one week in advance. The examination shall
be open to the public. The committee shall be appointed by
the Dean of the Graduate College in consultation with the
major and minor departments.

Dissertation
Following the final examination, the Graduate College repre-
sentative returns the Notice of Completion of Final Examina-
tion and Dissertation Requirements to the Degree Certifica-
tion Office. The candidate submits two complete and signed
copies of the dissertation, along with the approval pages and
special abstract, to the Graduate College for delivery to the
University Library. A processing fee must be paid to the Uni-
versity Cashier. The College of Education requires two addi-
tional copies of the dissertation, one for the College of Educa-
tion files and one for the dissertation director. In other
colleges, the major department, at its option, may require an
additional copy for the departmental files. A manual of in-
structions relating to the form of the dissertation may be ob-
tained from the Associated Students' Bookstore.

Publication of Dissertation
Ph. D. dissertations are published by University Microfilms,
Ann Arbor, Michigan, and a fee is charged to cover this ex-
pense. Upon certification by the student's major professor,
members of the committee for the final examination, and the
Graduate College, a dissertation copy and an abstract of 350
words or less are forwarded to University Microfilms. (This
abstract is in addition to the two abstracts required for inclu-
sion in the dissertation and must be carefully prepared for
microfilming according to specifications set forth in the Dis-
sertation Manual.) The manuscript is cataloged and micro-
filmed and the negative inspected and put in vault storage; the
catalog information is sent to the Library of Congress for
printing and distribution of cards for depository catalogs and li-
braries. The abstract is printed in Microfilm Abstracts and dis-
tributed to leading libraries in the United States and abroad,
and to a selected list of journals and abstracting services. The
copy is then returned to the University of Arizona Library.

Publication by microfilm does not preclude publication by
other means, and successful candidates are urged to submit
dissertation material for publication in a scholarly or profes-
sional journal. Suitable acknowledgment must always indicate
the publication to be a dissertation, or portion of a disserta-
tion, submitted in partial fulfillment of the requirements for
the degree of Doctor of Philosophy at The University of Ari-
zona.

Other Examinations
Prior to the final examination and in addition to the prelimin-
ary examination and the regularly scheduled course examina-
tions, the candidate may be required to take any other exam-
inations, oral or written, deemed proper by the departments
concerned.

DOCTOR OF EDUCATION
Through the Graduate College, the faculty of the College of
Education accepts prospective candidates for the degree of

Doctor of Education. The degree is granted only to those who
demonstrate a high proficiency in education and who present
an approved dissertation. (For the degree of Doctor of Phi-
losophy, see above.)

All current and prospective students should check with the
College of Education or the appropriate department for infor-
mation regarding the status and requirements of all programs
and degrees.

Residence and Credit Requirement's
The equivalent of at least six semesters of essentially full -time
graduate study, including work toward a master's degree, is
required. Graduate credit earned at other approved institu-
tions, if accepted by the College of Education and the Gradu-
ate Council, may be counted toward the requirements for this
degree.

To meet the minimum residence requirements, the student
must spend at least two regular semesters of essentially full -
time academic work in the program, beyond the master's de-
gree, in actual residence at the University of Arizona, and at
least 36 units of graduate credit must be completed at this
institution. Any semester during which a doctoral student in
actual residence at the University of Arizona is registered for
at least nine units of graduate course work or research will be
counted toward meeting the residence requirement, provided
that the student's full time is devoted to his or her graduate
work. (See next paragraph for the only exceptions to this gen-
eral requirement.)

A student who proceeds directly, without a break in enroll-
ment, from a master's degree to a doctoral degree in the same
major, may be permitted to apply one or more semesters of
full -time enrollment in the master's toward the resi-
dence requirement for the doctoral degree. If there is a change
of major or a break in enrollment, the residence requirement
must be fulfilled again for the doctoral degree. Graduate assis-
tants or graduate associates and students on appointment to
any teaching or research position at the University can dis-
charge the minimum residence requirement by four semesters
during each of which they register for six or more units of
work for graduate credit, provided their full time is devoted to
their graduate work and meeting the responsibilities of their
appointments.

The dissertation requires the equivalent of at least two semes-
ters of full -time work. Registration for a minimum of eighteen
units of dissertation credit (920) is required during the con-
duct of the dissertation, with a maximum of nine units during
any regular semester. With the prior approval of the student's
advisor and the head of the academic unit, dissertation work
may be done in absentia.

All requirements for the degree of Doctor of Education, in-
cluding work done for the master's degree (if applicable), can-
not exceed a period of ten years.

Major and Minor Subjects
The student will major in educational administration; lan-
guage, reading and culture; special education and rehabilita-
tion; and teaching and teacher education. The student may
minor either inside or outside the College of Education as
approved by the advisors and department heads concerned
and by the Graduate Council.

Qualifying Examination
To demonstrate acceptability to undertake work leading to
candidacy for the doctorate, each applicant must pass a
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qualifying examination in the major field and in the proposed
minor field. This examination must be taken in the first term
of work beyond the master's degree during which the student
is in residence at the University of Arizona. The applicant's
acceptability for doctoral work will be judged on the basis of
this examination. A qualifying examination in the minor field
may be waived at the option of the department concerned.

Program of Study
A proposed program of study recommended by the depart-
ment or departments concerned must conform to the require-
ments set forth in this catalog and those issued from time to
time by the Graduate Council, including the general require-
ment that the units be offered in 500 -level or above, University
credit courses, and that at least one half of the required units
be offered in university graduate credit courses in which regu-
lar grades (A, B, C) have been earned. (For specific degree
requirements, consult the section on academic departments.)

Preliminary Examination
Before admission to candidacy for the degree, the student
must pass a general examination in the chosen fields of study.
This examination is intended to test the student's general fun-
damental knowledge of the fields of the major and minor sub-
jects of study. It shall include written portions covering the
major and minor fields and an oral portion which shall be
conducted before a committee of the faculty appointed by the
Dean of the Graduate College upon consultation with the ma-
jor and minor academic units. The written and oral portions of
the preliminary examination shall take place within two suc-
cessive semesters, not including summer sessions. No later
than three weeks prior to the proposed date of the examina-
tion, the Request to Schedule Preliminary Oral Examination
must be filed with the Graduate College. The preliminary ex-
amination will be held when essentially all course work has
been completed and in any case not later than three months
prior to the date of the final oral examination. No student will
be permitted a second attempt to pass the preliminary exam-
ination except upon recommendation of the examining com-
mittee, endorsed by the major department and approved by
the Graduate Council. The second examination, if approved,
may not take place until four months after the date of the first
examination. The only visitors permitted at the preliminary
examination are regular University faculty members.

Advancement to Candidacy
After passing the preliminary examination and giving evi-
dence of ability to carry on professional studies at the highest
level, the student will be recommended to the Graduate Coun-
cil for acceptance as a candidate for the doctorate.

Final Examination
When the required standards of scholarship have been met
and research ability has been demonstrated, the candidate
shall submit to an oral examination in defense of the disserta-
tion, as well as any general questioning related to his or her
field of study which may develop therefrom. The exact time
and place of this examination shall be announced to the Grad-
uate College no later than three weeks in advance and an-
nounced publicly at least one week in advance. The examina-
tion shall be open to the public. The committee shall be
appointed by the Dean of the Graduate College in consulta-
tion with the major and minor departments.

Dissertation
Following the examination, the Graduate College representa-
tive returns the Notice of Completion of Final Examination

and Dissertation Requirements to the Degree Check Office.
The candidate submits two complete and signed copies of the
dissertation, along with the approval pages and special ab-
stract, to the Graduate College for delivery to the University
Library. A processing fee must be paid to the University Cash-
ier. The College of Education requires two additional copies of
the dissertation, one for the College of Education files and one
for the dissertation director. A manual of instructions relating
to the form of the dissertation may be obtained from the
Associated Students' Bookstore.

Publication of Dissertation
Dissertations are published by University Microfilms, Ann Ar-
bor, Michigan, and a fee is charged to cover this expense.
Upon certification by the student's major professor, members
of the committee for the final examination, and the Graduate
College, a copy and an abstract of no more than 350 words are
forwarded to University Microfilms. (This abstract is in addi-
tion to the two abstracts required for inclusion in the disserta-
tion and must be carefully prepared for microfilming accord-
ing to specifications set forth in the Dissertation Manual.) The
manuscript is microfilmed and the negative inspected and put
in vault storage. The manuscript is cataloged and the catalog
information sent to the Library of Congress for printing and
distribution of cards to depository catalogs and libraries. The
abstract is included in the forthcoming issue of Microfilm Ab-
stracts, which is distributed to leading libraries here and
abroad, and to a selected list of journals and abstracting ser-
vices. The first copy is then returned to the University of Ari-
zona Library.

Publication by microfilm does not preclude publication by
other methods, and successful candidates are urged to submit
dissertation material for publication in a scholarly or profes-
sional journal. Suitable acknowledgement must always indi-
cate the publication to be a dissertation or portion of a disser-
tation, submitted in partial fulfillment of the requirements for
the degree of Doctor of Education at the University of Ari-
zona.

DOCTOR OF MUSICAL ARTS
The School of Music, through the Graduate College, accepts
prospective candidates for the degree of Doctor of Musical
Arts. The degree is granted in the fields of composition, con-
ducting, and performance. It is not granted merely as a certifi-
cate of faithful performance of a prescribed program of stud-
ies but requires demonstration of distinguished attainment.
Information about the Doctor of Philosophy degree with a
major in music theory or music education will be found under
"Music" in this catalog.

Preliminary admission to the program is recommended by
appropriate School of Music faculty members and the Director
of Graduate Studies in Music. Before a recommendation can
be made, the applicant must file an application for admission
to the Graduate College and must forward transcripts of all
previous college work to the Dean of the Graduate College.
Performers and conductors must submit a tape recording and/
or have a personal audition with the area faculty concerned.
Applicants for a major in composition must submit scores and
tapes of their own works in performance.

Residence and Credit Requirements
The equivalent of at least six semesters of essentially full -time
graduate study is required. Graduate credit earned at other
approved institutions, if accepted by the School of Music and
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the Graduate Council, may be counted toward the require-
ments for this degree.

To meet the minimum residence requirement, the student
must spend three semesters or the equivalent of essentially
full -time academic work in the Doctor of Musical Arts pro-
gram in actual residence at The University of Arizona, and at
least 30 units of graduate credit must be completed at this
institution. Any semester during which a student is registered
for at least nine units of graduate course work or research will
be counted toward meeting the residence requirement, pro-
vided that the student's full time is devoted to graduate work.
(See next paragraph for the only exceptions to this general
requirement.)

A student who proceeds directly, without a break in enroll-
ment, from a master's degree to a doctoral degree in the same
major, may be permitted to apply one or more semesters of
full -time enrollment in the master's program toward the resi-
dence requirement for the doctoral degree. If there is a change
of major or a break in enrollment, the residence requirement
must be fulfilled again for the doctoral degree. Graduate assis-
tants or graduate associates and students on appointment to
any teaching or research position at the University can dis-
charge the minimum residence requirement by four semesters
during each of which they register for six or more units of
work for graduate credit, provided their full time is devoted to
their graduate work and meeting the responsibilities of their
appointments.

At the beginning of the first semester in residence, diagnostic
examinations in Music History and Music Theory must be
taken if not already completed.

All requirements for the Doctor of Musical Arts degree, in-
cluding work done for the master's degree (if applicable), can-
not exceed a period of ten years.

Major and Minor Subjects
The student will major in conducting, composition, or perfor-
mance, and choose a minor subject in another area of music or
in a department other than music if approved in the candi-
date's program of study.

Qualifying Examination
For the purpose of demonstrating acceptability to undertake
work leading to candidacy for the Doctor of Musical Arts de-
gree, each applicant must pass a qualifying examination in the
proposed major field and minor fields and in other related
areas. The minor examination may be waived at the option of
the department concerned. In order to make the most effective
use of the results of the examination in establishing the stu-
dent's course of study, the examinations should be taken dur-
ing the first semester in residence. In addition, a personal
interview, a review of the applicant's college record and musi-
cal achievement, and evidence of an ability to write in a clear
and precise manner are required.

Advisory Committee
The Director of Graduate Studies in Music, upon the recom-
mendation of the School of Music Graduate Committee, will
appoint an advisory committee representing the major and
minor fields of study for each candidate. The chairperson will
be the student's major professor.

Program of Study
A proposed program of study recommended by the School of
Music and any other department concerned must conform to

the requirements set forth in this catalog and those issued
from time to time by the Graduate Council, including the
general requirement that the units be offered in 500 -level or
above, University credit courses, and that at least one half of
the required units be offered in university graduate credit
courses in which regular grades (A, B, C) have been earned.
(For specific degree requirements, consult the paragraphs on
the specific requirements for the majors in composition, con-
ducting and performance at the end of this section.)

Preliminary Examination
Before admission to candidacy for the degree, the student
must pass a general examination in the chosen fields of study.
This examination is intended to test the student's general fun-
damental knowledge of the fields of the major and minor sub-
jects of study. It shall include written portions covering the
major and minor fields and an oral portion which shall be
conducted before a committee of the faculty appointed by the
Dean of the Graduate College upon consultation with the ma-
jor and minor departments. The written and oral portions of
the preliminary examination shall take place within two suc-
cessive semesters, not including summer sessions. No later
than three weeks prior to the proposed date of the examina-
tion, the Request to Schedule Preliminary Oral examination
must be filed with the Graduate College. The preliminary ex-
amination will be held when essentially all course work has
been completed and in any case not later than three months
prior to the date of the final oral examination. No student will
be permitted a second attempt to pass the preliminary exam-
ination except upon recommendation of the examining com-
mittee, endorsed by the major faculty and approved by the
Graduate Council. The second examination, if approved, may
not take place until four months from the date of the first
examination. The only visitors permitted at the preliminary
examination are regular University faculty members.

Advancement to Candidacy
After satisfying any written and oral portions of the prelimin-
ary examination and giving evidence of ability to carry on
professional studies at the highest level, the student will sub-
mit the Doctoral Application to Candidacy to the Graduate
College. Upon acceptance of this form by the Graduate Col-
lege, the student will be recommended to the Graduate Coun-
cil for acceptance as a candidate for the degree of Doctor of
Musical Arts.

Final Examination
When the required standards of scholarship have been met,
the candidate shall submit to an oral examination including
any general questioning related to the field of study. The exact
time and place of this examination shall be scheduled with the
Graduate College at least three weeks in advance and an-
nounced publicly at least one week in advance. The examina-
tion shall be open to the public. The committee shall be ap-
pointed by the Dean of the Graduate College in consultation
with the School of Music.

Specific Requirements for the Major in Composition
Approval of a major in composition will be based upon evi-
dence of creative talent and a knowledge of craftsmanship in
writing music.

In lieu of a dissertation, the candidate will compose a major
work of approximately thirty minutes duration. Registration
for a minimum of eighteen units of dissertation credit (920) is
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required during the preparation of the composition. Following
the final examination, the Graduate College Representative
returns the Notice of Completion of Final Examination and
Dissertation Requirements to the Degree Certification Office.
The candidate submits two complete and signed copies of the
composition (approved and accepted by the School of Music
and all members of the examining committee), together with
approval pages and special abstract, for delivery to the Univer-
sity Library. The abstract addresses the formal, stylistic, and
technical elements of the composition. The School of Music, at
its option, may require an additional copy for its files. Regula-
tions governing publication of the composition are the same
as those governing publication of a Ph.D. dissertation. A pro-
cessing fee must be paid to the University Cashier.

In addition to the composition of an extended work, a recital
consisting of the candidate's compositions in several forms
and a variety of media must be presented.

Specific Requirements for the Major in Conducting

Requirements are the same as for Performance majors (see
below), except that conductors generally fulfill each recital re-
quirement (except the lecture recital) through several perfor-
mances with major university ensembles. Conductors work in
a secondary conducting area for the second recital. Following
the final examination, the Graduate College Representative
returns the Notice of Completion of Final Examination and
Dissertation Requirements to the Degree Certification Office.
The candidate submits two complete and signed unbound
copies of the lecture document (approved and accepted by the
School of Music and all members of the examining committee)
to the Graduate College for delivery to the University Library.
A processing fee must be paid to the University Cashier.

Specific Requirements for the Major in Performance
In lieu of a dissertation, the candidate must present the fol-
lowing four recitals: (1) a qualifying recital during the first
semester in residence (2) a program of vocal and/or instru-
mental chamber music, (3) a solo recital, and (4) a lecture -
recital (must follow a successful preliminary examination). No
more than one recital is permitted per semester. Registration
for eighteen units of doctoral recital credit (925) is required
during the preparation of the recitals, with a maximum of
nine units during any regular semester.
The four recitals must include representative literature from
all major periods. Each recital will be evaluated independently
by the student's advisory committee and area faculty. Should
the candidate's performance be judged unsatisfactory, an addi-
tional recital composed of different literature must be per-
formed. In no case will a candidate be permitted to remain in
the program should more than one recital be determined un-
satisfactory.

The candidate will prepare and submit a formal document in
connection with the lecture -recital. This document, based on
some aspect of performance or performance practice, must
show evidence of the candidate's ability to select and organize
data pertinent to the study. The document should be an origi-
nal contribution to the field of knowledge in the candidate's
chosen subject area, and should demonstrate the candidate's
ability to communicate effectively in writing. Following a suc-
cessful final oral examination, the candidate will submit one
bound copy of the Lecture Recital Document to the University
Music Library for placement in its permanent collection. The
candidate will submit two complete and signed unbound
copies of the document (approved and accepted by the School
of Music and all members of the examination committee) to
the Graduate College for delivery to the University Library. A
processing fee must be paid to the University Cashier.
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DEPARTMENTS AND COURSES OF INSTRUCTION

COURSE LISTING INFORMATION
CURRICULAR CHANGE -Course listings in the following
departmental sections are subject to change. Curriculum
changes approved during the first year of the catalog's bien-
nium are listed in the Supplement to the University of Arizona
Catalog, published approximately one year after publication of
the biennial catalog. A copy of this publication is available
upon request from the University Curriculum Office.

CLASS SCHEDULES -To confirm or identify the semester of
offering for any course, students should consult the Schedule
of Classes for each term. Schedules for fall and spring classes
are available in April and October, respectively. The Summer
Session Schedule of Classes is available in February.

PREREQUISITES- Students must meet the course pre-
requisites or otherwise satisfy the instructor of their prepara-
tion to take the course. Prerequisites can be waived only at the
discretion of the instructor or department involved.

CANCELLATION OF COURSES -The University reserves the
right to cancel courses not elected by an adequate number of
students.

COURSE NUMBERING CLASSIFICATION
SYSTEM
The number by which a course is designated indicates the
level of the course. Courses are numbered as follows:
500 -599: Graduate courses. Open to exceptionally well -

qualified seniors with the prior written approval of
the course instructor and the Graduate College.

600 -699: Graduate courses. Not open to undergraduate stu-
dents.

700-799: Graduate courses limited to doctoral students.
800 -899: Courses limited to students working toward degrees

offered by the College of Medicine or the College of
Pharmacy. Not available for credit toward other de-
grees.

900 -999: Independent graduate study involving research,
thesis, or dissertation. Not open to undergraduates.

*Certain 400- and 500 -level courses with the same number and title may be convened
jointly. Students may receive credit for such courses only once, whether jointly con-
vened or separately, unless designated [Rpt.] or unless special approval is granted by
the student's major advisor.

Semester Courses (Single Numbers)
A course designated by a single number (as ECON 560) is one
semester in length.

Year Courses (Double Numbers)
A course designated by a double number (as POL 610a -610b) is
continued through two successive semesters, the work of the
first semester being prerequisite to that of the second unless
otherwise indicated in the statement of prerequisites.

HOW TO READ COURSE DESCRIPTIONS
Following is a standard course description with the individual
symbols explained in the order in which they appear in the
description.

Sample Course Listing:

506. Social Structure in Modern Societies (3) [Rpt.] I 1993 -94
GRD Critical review of modern theory and research on social

structure and social organization in modern societies. 2R, 3L.
P, 6 units of sociology or CR. (Identical with HIST 506) Smith

Explanation:
506.- Course number.
Social Structure in Modern Societies -Course title.
(3)- Number of units.
[Rpt.] -May be repeated for credit. A restriction regarding the
number of times a course may be repeated for credit (beyond
the student's first enrollment) or the total number of units of
credit permitted for a course may be designated. [Rpt.] indi-
cates that the course may be repeated for credit once, for a
total of two enrollments. [Rpt. /2] indicates that the course may
be repeated for credit twice, for a maximum of three enroll-
ments in the course; [Rpt. /6 units] means that the course may
be repeated until the student has received a total of 6 units of
credit. It is the student's responsibility to ensure that course
content is not duplicated.
I- Semester in which course is usually offered. I indicates fall
semester; II, spring; S, summer. To ascertain course offerings
for a particular semester, consult the Schedule of Classes.
1993 -94 -Year in which course is offered. If no year designa-
tion is given, the course is offered each year.
Critical review ... societies -Course description.
2R, 3L -Class structure. R, L, S, and D indicate "recitation,"
"laboratory," "studio" and "discussion ". 2R, 3L indicates that
the class meets for two hours of recitation and three hours of
laboratory per week (based upon 15 weeks). For courses con-
sisting of recitation (lecture) periods only, the number of class
hours per week is the same as the unit value and is not spec-
ified in the course listing.

In addition to the above abbreviations for class structure, the
College of Engineering and Mines uses the abbreviations ED
and ES to designate the number of units in the areas of "engi-
neering design" and "engineering science ". Thus lED, 2ES
signifies that the course meets the requirement for 1 unit of
engineering design and 2 units of engineering science.
P- Prerequisites. Identifies courses or other experiences
which must be completed prior to enrolling in the course
listed.
CR- Concurrent registration. Identifies courses which must
be taken during the same term as the course listed.
(Identical with HIST 506) -Crosslisting. Identifies other de-
partments which give credit for the same course. The com-
plete course listing is shown in the course list of the "home"
department which has instructional responsibility for the
course. An abbreviated listing appears in the course list of the
"crosslisting" department. Exceptions are house -numbered
courses, which do not have course descriptions.
Smith -Professor in charge.
Note: Not all of the above information may be noted in any individual course.

UNIVERSITY-WIDE "HOUSE- NUMBERED"
COURSES
Most University of Arizona courses use a combination of lec-
tures, discussions and laboratories as their basic teaching for-
mat. University -wide "house- numbered" courses identify al-
ternative teaching formats which emphasize student
participation, typically in small group or individual settings.
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Small -group courses are identified by numbers ending in 95, 96
or 97. The area of study for such courses is indicated through a
subscript and subtitle. Individual -studies courses are those with
numbers ending in 91, 93, 94, 98* and 99, as well as all 900 -
level courses. Under their generic numbers and titles, and
without subscripts, they are available for use by all depart-
ments at the course -number levels appropriate to the depart-
ments' academic programs.

Small Group Courses
595, 695, 795. Colloquium (Credit varies) The exchange of
scholarly information and /or secondary research, usually in a
small group setting. Instruction often includes lectures by
several different persons. Research projects may or may not be
required of course registrants.
Grades Available: A, B, C, D, E, I, S /P *, W.

596, 696, 796. Seminar (Credit varies) The development and
exchange of scholarly information, usually in a small group
setting. The scope of work shall consist of research by course
registrants, with the exchange of the results of such research
through discussion, reports, and /or papers.
Grades Available: A, B, C, D, E, I, S /P *, W.

597, 697, 797. Workshop (Credit varies) The practical applica-
tion of theoretical learning within a group setting and involv-
ing an exchange of ideas and practical methods, skills, and
principles.
Grades Available: A, B, C, D, E, I, W.

*Special (i.e., S,P,C,D,E) or regular grades may be used as departmental policy dic-
tates; however, in any single course offering, all registrants must be graded by the same
system.

Individual Studies
591, 691, 791. Preceptorship (Credit varies.) Specialized work
on an individual basis, consisting of instruction and practice
in actual service in a department, program, or discipline.
Teaching formats may include seminars, in -depth studies, lab-
oratory work and patient study.
Grades Available: S /P, C, D, E, I, W.

593, 693, 793. Internship (Credit varies) Specialized work on
an individual basis, consisting of training and practice in ac-
tual service in a technical, business, or governmental estab-
lishment.
Grades Available: S /P, C, D, E, I, W.

5931. Legislative Internship (9) II Working experience at the
Arizona State Legislature; responsibilities draw upon student's
area of major expertise and include preparing written and oral
reports, summarizing legislative proposals, and providing in-
formation to legislators and legislative committees. Partici-
pating programs include but are not limited to: architecture,
economics, English, geography and regional development,

history, hydrology, journalism, management, management in-
formation systems, marketing, political science, psychology,
public administration, secondary education, sociology, statis-
tics, and urban planning. Students in other programs are eligi-
ble and should consult the department head or, in the case of
the College of Law, the dean, for appropriate arrangements.
Grades Available: A, B, C, D, E, I, W.

594, 694, 794. Practicum (Credit varies) The practical applica-
tion, on an individual basis, of previously studied theory and
the collection of data for future theoretical interpretation.
Grades Available: S /P, C, D, E, I, W.

599, 699, 799.* Independent Study (Credit varies) Qualified
students working on an individual basis with professors who
have agreed to supervise such work.
Grades Available: S /P, C, D, E, I, W.

900. Research (Credit varies) Individual research, not related
to thesis or dissertation preparation, by graduate students.
Grades Available: S /P, C, D, E, K, W

908. Case Studies (Credit varies) Individual study of a particu-
lar case, or report thereof.
Grades Available: S /P, E, K, W

909. Master's Report (Credit varies) Individual study or special
project or formal report thereof submitted in lieu of thesis for
certain master's degrees.
Grades Available: S /P, E, K, W.

910. Thesis (Credit varies) Research for the master's thesis
(whether library research, laboratory or field observation or
research, artistic creation, or thesis writing). Maximum total
credit permitted varies with the major department.
Grades Available: S /P, E, K, W

915. Master's Recitals (Credit varies) For master's students in
performance.
Grades Available: S /P, E, K, W

920. Dissertation (1 to 9) Research for the doctoral dissertation
(whether library research, laboratory or field observation or
research, artistic creation, or dissertation writing).
Grades Available: S /P, E, K, W.

925. Doctoral Recitals (1 to 9) For doctoral students in music
performance.
Grades Available: S /P, E, K, W.

930. Supplementary Registration (1 to 9) For students who
have completed all course requirements for their advanced
degree programs. May be used concurrently with other enroll-
ments to bring to total number of units to the required mini-
mum.
Grade Available: K.

*Graduate students doing independent work which cannot be classified as
actual research will register for credit under course number 599, 699, or 799.
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ACADEMIC DEPARTMENTS AND COMMITTEES

Faculty Lists
The listing of faculty which precedes the departmental course offerings identifies tenured and tenure -track faculty members
appointed for the 1992 -93 academic year, as well as emeritus faculty. A department designation in parentheses following a faculty
member's name identifies the department in which the primary appointment is held. These designations appear only in cases of
multiple appointments. For identification of Regents' Professors as well as the complete listing of tenured and tenure -track faculty,
consult the last section of this catalog.

Courses
Permanent graduate -level courses offered by The University of Arizona are listed on the following pages by department or
committee in alphabetical order. For a complete listing of courses offered, see the University of Arizona General Catalog.

Accounting (ACCT)
McClelland Hall, Room 301
(602) 621 -2620
Professors Andrew D. Bailey, Jr., Head,

William B. Barrett, Dan S. Dhaliwal,
William L. Felix, Jr., William S. Waller

Assistant Professors Sanjay Kallapur,
Sharon S. Lassar, Jeffrey W. Schatz -
berg, Galen R. Sevcik, Brian P.
Shapiro, Mark A. Trombley, Cynthia C.
Vines, Shiing -wu Wang

The department offers a program lead-
ing to the Master of Accounting de-
gree with a major in accounting. The de-
partment also participates in programs
leading to the Master of Business Ad-
ministration (major in business
administration), Master of Public Ad-
ministration (major in public administra-
tion), and Doctor of Philosophy (major
in management) degrees. For informa-
tion concerning these degrees, see Re-
quirements for Master's Degrees/Master of
Business Administration, Master of Public
Administration and see also Business Ad-
ministration and Management and Policy
headnotes elsewhere in this catalog.

500a- 500b.* Intermediate Financial Account-
ing (3 -3) I II Theory and methodology in-
volved in contemporary accounting for assets,
liabilities, stockholders' equity, net income
and funds; analysis and interpretation of fi-
nancial statements. Credit allowed for this
course or 400a -400b, but not for both. P, 550.
Open to MBA candidates only.

501.* Advanced Accounting (3) I II Theory
and methodology involved in the preparation
of consolidated financial statements and in
accounting for partnerships. Credit allowed
for this course or 401, but not for both. P, 400b
or 500b. Open to MBA candidates only.

510.* Principles of Profit Planning and Control
(3) I II Examination of the value of managerial
accounting in organizational decision- making
and control, addressing specific managerial
accounting problems and their solution. P, 310
or 550. Credit for this or 410 but not for both.

520.* Introduction to Federal Taxation (3) I II
Principles of federal income taxation, with
emphasis on how individuals are taxed; addi-
tional topics. Credit allowed for this course or
420, but not for both. P, 550. Open to MBA
candidates only.

522.* Advanced Federal Taxation (3) I II Intro-
duction to advanced topics: taxation of corpo-
rations and stockholders' transactions in
stocks; taxation of partnerships and fiduci-
aries; gift and estate taxation. Credit allowed
for this course or 422, but not for both. P,
420/520..

525.* Issues in Accounting and Taxation (3) I
Professional discussion of current issues such
as estate and income tax, financial planning,
IRS audits, bankruptcy, accounting develop-
ments and accounting in business formation.
Credit allowed for this course or 425 but not
both. P, 420/520.

526. Corporate Taxation (3) II Advanced
topics in the taxation of corporations and of
stockholders' transactions in corporate
shares. P, 401/501, 422/522.

528. Taxation of Partnerships (3) I Concepts
and principles of partnership income taxation
and the uses of partnerships for tax planning.
P, 401/501, 422/522.

529.* International Corporate Taxation (3) I
Concepts of U.S. taxation of international
transactions, including rules for sourcing in-
come and allocating deductions and such fun-
damental multistate concepts as nexus, uni-
tary taxes and apportionment. Credit allowed
for this course or 429, but not for both. P,
422/522 or permission of instructor.

531.* Principles of Auditing (3) I II The opin-
ion formulation process of the professional
auditor; the auditor's reports, professional
standards, internal and operational auditing.
Credit allowed for this course or 431, but not
for both. P, 400b /500b. Open to MBA candi-
dates only.

535. Responsibilities of the Public Accoun-
tant (3) II A professional course for those who
expect to pursue public accounting as a ca-
reer. P, 431.

550. Financial Accounting (3) I II Principles
and procedures underlying basic financial ac-
counting processes and their application in
the preparation and analysis of financial
statements. Advanced degree credit available
for nonmajors only. Open to MBA candidates
only.

551.* Analysis of Financial Statements (3) II
An examination of the demand and supply
forces underlying the provision of financial
accounting, the properties of financial state-
ment information. Credit for this course or
451 but not for both. P, 400b /500b.

569. Managerial Accounting (3) I II Concepts
and analytic procedures necessary for the

generation and use of accounting data in
managerial planning and control. Open to
MBA candidates only. P, 550.

570. Management and Evaluation of Infor-
mation Systems (3) I II (Identical with MIS
570)

*May be convened with 400 -level course.

682. Advanced Financial Accounting Theory
(3) I Issues in accounting theory with em-
phasis on the selection of accounting tech-
niques. P, 400b or 500b.

685. Contemporary Financial Accounting
Thought (3) II Special topics in accounting
theory and research. Of special interest to
doctoral students. P, 682.

696. Seminar
a. Auditing (1 -3) I II
b. Managerial Accounting (1 -3) I II
c. Taxation (1 -3) I II
d. Theory (1 -3) I II
e. Behavioral (1 -3) I II

797. Workshop
a. Research Design (1 -3) [Rpt. /6 units] I II

Open only to Ph.D. students in account-
ing.

Aerospace and Mechanical
Engineering (A ME)
AME Building, Room 301
(602) 621 -2235

Professors Parviz E. Nikravesh, Acting
Head, Henry C. Perkins, Jr. Acting As-
sociate Head, Thomas F. Balsa, Fran-
cis H. Champagne, Chuan F. Chen,
Steven C. Crow, Hermann F. Fasel,
Juan C. Heinrich, Hussein A. Kamel
(Emeritus), Dimitri B. Kececioglu,
Robert B. Kinney (Emeritus), Don-
ald M. McEligot (Emeritus), Edwin K.
Parks (Emeritus), Russell E. Petersen
(Emeritus), Kumar N. R. Ramohalli,
Lawrence B. Scott, Jr., William R. Sears
(Emeritus), Bruce R. Simon, Quen-
tin R. Thomson (Emeritus), Thomas L.
Vincent, Paul H. Wirsching, Israel J.
Wygnanski, A. Ralph Yappel (Emer-
itus)

Associate Professors Ara Arabyan,
Abhijit Chandra, Kee-Ying Fung, Ed-
ward J. Kerschen
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Assistant Professors Cholik Chan, Yong -
gang Huang, Jeffrey W. Jacobs, Er-
dogan Madenci, Alfonso Ortega, Karl
Ousterhout, K.R. Sridhar

The department offers programs leading
to the Master of Science and Doctor of
Philosophy degrees with a major in aero-
space engineering or in mechanical engi-
neering. Students in either major may
select one of the following interdisciplin-
ary options: biomedical engineering, en-
ergy systems engineering, materials en-
gineering, or reliability engineering. For
information concerning these options
see Engineering elsewhere in this catalog.

A Bachelor of Science degree from an
aerospace or a mechanical engineering
curriculum of a recognized institution of
higher education is required of appli-
cants to the graduate program. In gen-
eral, a grade average of "B" or better in
previous academic work is expected.
Graduates from other engineering,
mathematics, and physical sciences cur-
ricula may be admitted provisionally. All
applicants must submit scores from the
Graduate Record Examination general
test.

Master of Science: All students are re-
quired to complete 32 units of graduate
work, including 2 units of 696. All stu-
dents are required to complete 500a and
500b. (Students in the reliability engi-
neering option may take 574 and STAT
566a -566b or SIE 530 as a substitute.) A
student may elect to present a Master's
thesis (six units of 910), a Master's report
(three units of 909), or complete a course
work option. No more than three units
of independent study are allowed for the
course work option. No independent
study units are allowed for the thesis or
report options. All students are expected
to attend the weekly graduate seminar.
A final examination is required. Specific
departmental M.S. degree requirements
and exam procedures are described in
the departmental Graduate Program
booklet.

Doctor of Philosophy: All students are
required to complete a minimum of 54
units of graduate course work (including
30 units, other than 696, earned for the
M.S. degree), 18 units of 920 disserta-
tion, and 3 units of 696. Each student
must pass the Qualifying Examination.
After completing all or nearly all the re-
quired course work, the Preliminary Ex-
amination may be scheduled. The Pre-
liminary Examination on the major field
is taken after the student has passed the
examination on the minor field. Minor
fields may be chosen from other engi-
neering, physical sciences, or mathema-
tics departments. A final oral examina-
tion including dissertation defense is
required. Doctoral students are expected

to attend the weekly graduate seminar.
In order to obtain the last unit of 696, all
degree candidates are required to pres-
ent a departmental seminar on their re-
search during the last year in residence.
Specific departmental Ph. D. degree re-
quirements and exam procedures are de-
scribed in the departmental Graduate
Program booklet.
500a -500b. Advanced Engineering Analysis
(3 -3) 500a: I Vector calculus, linear algebra,
ordinary differential equations, calculus of
vorticions. P, undergraduate mathematics
equivalent to A ME 301.. 500b: II Complex
variables, partial differential equations, eigen-
function expansions and transform methods.

502. Modeling and System Identification in
Dynamic Engineering Systems (3) I 1993 -94
Principles of mathematical modeling of engi-
neering problems; state and parameter identi-
fication techniques; lumped and distributed
system; open loop (explicit) and closed loop
(implicit) applications; frequency and time
domain representation; deterministic and
stochastic inputs. P, 302; CR, 455.

510. Design for Manufacturing (3) I Design
methodology- axiomatic, algorithmic, hybrid.
Concepts of design sensitivity; applications to
several manufacturing processes -metal form-
ing, metal cutting, welding. P, 461 (AI pro-
gramming ability; knowledge of plasticity).

511. Computer -Aided Geometric Design (3) I
Geometric modeling. Curves and surfaces.
Graphics languages and standards. Hidden
line and surface algorithms. Color and
ing. Applications to design and analysis.
Group projects. 2R, 3L. P, MATH 254. Identi-
cal with C E 511.

515.* Engineering Program Design (3) II
Hardware and software. Computer graphics.
Requirement specification. Structured pro-
gramming. Code optimization. Analysis al-
gorithms. Case studies, and group projects.
2R, 3L. P, 302, MATH 254.

520.* Aircraft Conceptual Design (3) I II Stu-
dent groups develop conceptual designs for
aircraft with specified performance and fig-
ures of merit. Design issues include program
organization, configuration, aerodynamics,
weights, and performance. Design groups de-
velop computer flight simulators to evaluate
performance. P, 320, 321, 323.

521. Compressible Aerodynamics (3) II Invis-
cid flow of compressible fluids; governing
equations and their method of solution for
subsonic, transonic, supersonic, and hyper-
sonic flows. P, 425, 500a -500b, 536a -536b.

523. Advanced Aerospace Propulsion (3) I
1993 -94 Interior ballistics of rocket motors;
ramjets, turbojets, turbofans, scramjets; deto-
nation wave theory; combustion chamber in-
stability analysis; nozzle design. P, 425.

524.* Introduction to Space Technologies (3) I
The space environment: vacuum, micro -
gravity, radiation(s), free molecule flow and
drag on bodies. Resource utilization in deep
space. Introduction to orbital mechanics.
Space transportation, spacecraft thermal de-
sign, automation and robotics, communica-

tions, space power, space structures. P, 323,
324; CR, 425, 455.

525. Combustion Gasdynamics (3) II 1993 -94
Aerothermochemistry; fluid mechanics, ther-
modynamics, chemistry of propulsion and air
pollution; reaction kinetics, combustion sta-
bility, detonation; singular perturbations in
deflagration. P, 425, 500a.

528.* Space Mission Conceptual Design (3) II
Introduction to space mission design and
modern tools available to aid the designer. In-
cludes brief case histories of some of the
more successful space missions and design of
a mission. 3ED, P, 424.

530. Advanced Thermodynamics (3) II Rever-
sible and irreversible macroscopic thermo-
dynamics; selected engineering applications.
P, 230, 331a.

531.* Numerical Methods in Fluid Me-
chanics and Heat Transfer (3) II Development
of numerical techniques for the solution of
ordinary and partial differential equations
that arise in heat transfer and fluid me-
chanics; classification of equations, methods
of solutions, examples. 3ES, P, 302, 331a.

532. Convective Transport Phenomena (3) I
Convective energy, mass and momentum
transfer; internal and external flow; exact, ap-
proximate and numerical solutions; applica-
tion to current problems. P, 432; CR, 500a,
computer programming ability.

534. Radiative Heat Transfer (3) I 1993 -94
Fundamentals of radiative heat transfer; radi-
ative properties of materials; gray -body and
spectral exchange between surfaces; par-
ticipating media; radiation combined with
conduction and convection. Intended for stu-
dents with strong interests in heat transfer,
combustion, and applications such as energy
conversion systems, materials processing,
and space technology. P, 432.

536a -536b. Fundamentals of Fluid Mechanics
(3 -3) 536a: I Fundamental equations of mo-
tions; surface tension; kinematics of vorticity;
integral solutions; irrotational flows; simple
viscous flows. P, 500a. 536b: II Small -
disturbance inviscid theory; low Reynolds
number flow; vorticity dynamics; boundary
layers. P, 500b.

537. Fluid Mechanics of Viscous Flows (3) I
Behavior of viscous fluids over a range of Rey-
nolds numbers; Navier- Stokes equations;
boundary layer equations; slow flow; com-
pressible boundary layers. P, 536b.

538. Nature of Turbulent Shear Flow (3) I
1994 -95 Physical phenomena in turbulent
shear flows; experimental techniques; obser-
vations and physical consequences; predic-
tion methods; recent advances. P, 500b,
536a -536b.

539. Finite Element Methods in Fluid Me-
chanics (3) II 1993 -94 Theory and methodol-
ogy of finite element methods in fluid me-
chanics, variational and weighted residual
methods, solution of basic governing equa-
tions, special topics. P, 302, 500b.

542.* HVAC System Design (3) II (Identical
with NEE 542)

545.* Solar Energy Engineering (3) I (Identi-
cal with NEE 545)
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547.* Direct Energy Conversion (3) II (Identi-
cal with NEE 547)

548. Combustion Generated Air Pollution (3)
II Pollutant formation in combustion pro-
cesses and methods of control; diffusion
models for atmospheric dispersion, including
plume rise calculations. P, 230, 331a.

550. Advanced Dynamics (3) [Rpt.] I

Larange's equations, rigid body and multi -
body dynamics: Euler's equations, vibrations
theory. P, 250, knowledge of differential equa-
tions.

552.* Computer -Aided Analysis of Mechan-
ical Systems (3) I Kinematic and dynamic
analysis of mechanical systems in planar mo-
tion, numerical methods and use of computer
programs in analysis. 2ES, lED. P, 302.

553. Advanced Computer -Aided Analysis of
Mechanical Systems (3) II Computational
methods in multibody dynamics; Euler pa-
rameters; automatic generation and numeri-
cal methods in solving equations of motion;
application in vehicle dynamics, spacecraft,
and robotics. P, knowledge of kinematics, dy-
namics and numerical methods. P, 552.

554. Optimal Control of Dynamic Systems
(3) II 1993 -94 Maximum principle, optimal
feedback control design, qualitative methods;
numerical techniques and applications; dif-
ferential games. P, 455.

555. Modern Control Theory (3) II 1993 -94
Nonlinear dynamical systems, Lyapunov sta-
bility, Lyapunov control systems design, con-
trollable and reachable sets. P, 455.

556.* Control of Manufacturing Process (3) I
Modeling and control of manufacturing pro-
cesses. Mathematical modeling of processes,
actuators, transducers and sensors; classical
control methods including transient response
steady -state errors, bode diagrams; root lacus
and design of closed loop control systems; in-
troduction to digital control systems and
robotics; hardware and software issues; com-
puter simulations. 1R, 2L. P, 250, 300, 331b,
CR 411.

560. Random Vibration, Analysis and De-
sign (3) I 1993 -94 Mathematical description of
random vibration, transmission of random
vibration in mechanical systems, techniques
of mechanical design under random vibra-
tion. P, 460, 474.

561. Finite Element Analysis in Structural
Mechanics (3) II Advanced problems in struc-
tural analysis using the finite element
method; analysis of complex systems; dy-
namics. Composite structures and material
systems; program development. P, 461.

562.* Composite Materials (3) II Classifica-
tion and characteristics of composite mate-
rials; mechanical behavior of composite mate-
rials, micro- and macro -mechanical behavior
of laminae; mechanical behavior of laminates;
mechanical behavior of short fiber com-
posites. P, 302, C E 217.

563. Finite Element Analysis in Nonlinear
Solid Mechanics (3) I 1994 -95 Finite element
methods, including material nonlinearity
(elastic, plastic, viscoelastic); geometric non -
linearity (finite deformations), numerical solu-
tion methods, and nonlinear programs. P, 461.

566.* Biomechanical Engineering (3) II
1994 -95 One subject covered yearly from:
biomechanical -solid mechanics (orthopedic,
vascular, muscle, skin); feedback control
(physiological systems); heat transfer, ther-
modynamics (temperature regulation ex-
ercise, hyperthermia, instrumentation). P,
302, 330, 331b, 410.

572.* Reliability Engineering (3) I Time -to-
failure, failure -rate, and reliability determina-
tion for early, useful and wear -out lives;
equipment reliability prediction; spare parts
provisioning; reliability growth; reliability al-
location. P, CR, 474 or SIE 330.

573.* Probabilistic Mechanical Design (3) I
Application of probability theory and statis-
tics to mechanical and structural design;
modern mechanical reliability methods; de-
sign philosophy. P, C E 217; CR, 410.

574.* Reliability and Quality Analysis (3) I
Probability and statistics with applications to
reliability engineering, discrete and contin-
uous statistical models for engineering vari-
ables, fundamentals of statistics. P, MATH
223.

575. Reliability Testing (3) II Mean -time-
between -failure and reliability confidence
limits; sequential testing; sampling; acceler-
ated, sudden -death, and suspended- items,
non -parametric, and Bayesian testing. P, 472.

576. Advanced Probabilistic Design (3) II Ad-
vanced methods for mechanical and struc-
tural reliability analysis, system reliability
analysis, random loading models, applica-
tions to fatigue, fracture, buckling, creep, etc.
P, 473.

577 Maintainability Engineering (3) II Exten-
sion of 472; complex systems reliability; main-
tainability engineering; reliability and avail-
ability of maintained systems; operational
readiness; system effectiveness; maintain-
ability demonstration. P, 472.

*May be convened with 400 -level course.

602. Mixed Boundary Value Problems (3) I
General description of mixed boundary value
problems in potential theory and solid me-
chanics. Solutions by dual series, dual inte-
gral equations and singular integral equa-
tions. P, 500a -500b, or consult department
before enrolling.

603. Boundary Element Method (3) I Intro-
duction to BEM, applications to Laplace equa-
tion, conduction -convection problems, tran-
sient problems, problems involving material
nonlinearities, large strain problems, concepts
of design sensitivity- analyses through BEM.
P, 461, 561.

620. Advanced Computational Aerodynamics
(3) I Governing equations for computational
aerodynamics and fluid applications; tech-
niques for solving partial differential equa-
tions; grid generation and multi -grid tech-
niques; applications to compressible and
incompressible viscous flows. P, 431, 500b,
536b.

632. Advanced Topics in Heat Transfer (3) II
1993 -94 Topics will depend on instructor(s).
Possible topics include linear and nonlinear
convective stability, turbulent convenctive
heat transfer, advanced analytical and numer-

ical methods in heat transfer, boiling and con-
densation, multiphase flow, and heat transfer
phenomena. P, 500a -500b, 532, 536a -536b.

635. Hydrodynamic Stability (3) I Introduc-
tion to linear stability theory in fluid me-
chanics; the Orr -Sommerfeld equation, be-
havior of eigen- solutions, stability limits,
extensions to problems in two component
systems. P, 500a -500b, 536a -536b.

639. Aeroacoustics (3) I 1993 -94 Generation,
propagation and attenuation of acoustic
waves. Effects of mean flow and applications
of engineering importance. P, 536a -536b,
500a -500b.

695. Colloquium
a. Research Conference (1) I II

696. Seminar
g. Graduate Seminar (1) I II

Agricultural and Biosystems
Engineering (ABE)
Shantz Building, Room 507
(602) 621 -1607

Professors Donald C. Slack, Head, Del-
mar D. Fangmeier, Martin M. Fogel
(Emeritus), Kenneth R. Frost (Emer-
itus), Stuart A. Hoenig (Emeritus),
Kenneth A. Jordan, W. Gerald Matlock
(Emeritus), Gene M. Nordby, W. David
Shoup, Frank Wiersma (Emeritus)

Associate Professors Wayne E. Coates,
Dennis L. Larson, William O. Ras-
mussen, Muluneh Yitayew

Assistant Specialist Edward Martin

The department offers graduate work
leading to the Master of Science and
Doctor of Philosophy degrees in agri-
cultural and biosystems engineering.

Opportunities for study and research
in several areas of concentration exist,
including the following: irrigation and
water resources management and devel-
opment; biosystems and biochemical
engineering with emphasis on biotech-
nology developments; energy issues
and alternatives; biosystems analysis
and design; waste management and wa-
ter quality control; soil, water, plant rela-
tionships; environmental control and
materials handling in agri- biosystems
production; and, applications of sensors;
control systems; computer applications
including digital imaging, computer vi-
sion, artificial intelligence and multi -
spectral analysis; robotics; and emerging
technologies in these areas.

Students with adequate undergradu-
ate preparation in engineering will be
considered for admission to a degree
program.

A thesis is normally required, but the
requirement may be waived for a stu-
dent who is the senior author of a manu-
script published or accepted for publica-
tion in a refereed professional journal.
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504.* Irrigation Principles and Management
(3) I 1993 -94 Principles of operating farm irri-
gation systems, evaluation of systems, selec-
tion of systems, basic irrigation scheduling,
measurements of water flow, soil moisture,
pump and system efficiencies. 2R, 3L. Field
trip. P, MATH 117R/S, S W 200. (Identical with
S W 504)

506.* Applied Hydraulics (3) I Fundamentals
of hydraulics applicable to the irrigation of ag-
ricultural lands, including fluid properties,
hydrostatics, irrigation flow characteristics,
open channel and pipeline applications, and
measurement of flowing water. Not for ABE
majors. P, MATH 118, 123 or 125a, PHYS 102a.
Yitayew

508.* Environmental Simulation (3) I Intro-
duction to the design, development, and
usage of simulation tools and techniques to
assist in analyzing physical, chemical and bio-
logical components of the environment. P,
MATH 123 or 124a. Rasmussen

510.* Agri -biosystems Power Engineering (3)
11 1993-94 Principles of operation, design, and
performance of engines and electric motors.
Design of mechanical, hydraulic, and pneu-
matic power transmission systems for agri-
biosystems environments. P, A ME 230, 250 or
CH E 206. Coates

512.* Agri -biosystems Machinery Design (3)
I 1993 -94 Design and evaluation of mecha-
nized devices for agri- biosystems production
and processing. Introduction to finite element
theory, stress failure theories, and fatigue
analysis. Machine qualitative and quantitative
performance evaluations. P, A ME 250, C E
217. Coates

515.* Agri -biosystems Process Engineering
(3) I 1994 -95 Study of existing models based
upon principles of thermodynamics and fluid
flow involving simulation of 1) soil tempera-
ture and moisture distribution, 2) radiation
balances of plants and ventilated green-
houses, and 3) photosynthesis and transpira-
tion. 2R, 3L. 2ES, lED. P, A ME 240.

523.* Agricultural Systems Analysis and De-
sign (3) II 1994 -95 Application of systems
analysis to agricultural and biologically re-
lated problems; computer modeling and use
of operations research methods. P, STAT 361.
Larson

547* Sensors and Controls (3) I The selec-
tion, interfacing, and calibration of digital and
analog sensors to measure physical variables
for manipulation with microprocessors. The
development of logic and process control cir-
cuits. 2R, 3L. P, ECE 207.

550. Small Scale Water Management Systems
(3) I Design, construction, testing and opera-
tion of water management systems for small
scale operators; water harvesting; runoff
farming. Field trips. P, 6 units of hydrology,
hydraulics, or irrigation.
555.* Irrigation Engineering (4) II Introduc-
tion to soil and water relationships, irrigation
systems, irrigation water supply, and irriga-
tion management; basic designs. P, C E 321 or
A ME 331a. (Identical with C E 555)

556.* Irrigation Systems Design (3) I Design
and operation of surface, sprinkler, and
trickle irrigation systems. P, 455.

557* Irrigation Engineering Laboratory (1) II
Data acquisition and analysis pertinent to the
design and evaluation of irrigation systems.
3L. lES. Field trip. CR 455.

558.* Drainage of Irrigated Lands (3) 1993 -94
II Origin and nature of drainage problems in
arid lands; drainage theories, investigations
and design for irrigated agriculture. Field trip.
P, C E 321 or A ME 331a. (Identical with C E
558)

562.* Soil and Water Conservation Engineer-
ing (3) II 1994 -95 Methods for estimating
runoff from croplands, Universal Soil Loss
Equation, design of terraces, waterways,
small earth dams, erosion control structures.
P, 406 or C E 321 or A ME 331a. Slack

563.* Energy from Biomass (3) II Biomass en-
ergy sources; collection and processing
methods; thermal, anaerobic digestion and
fermentation conversion processes, energetic,
economic and environmental issues. P, A ME
230. (Identical with NEE 563) Larson

*May be convened with 400 -level course.

605. Soil -Water Dynamics (3) II 1994 -95 (Iden-
tical with S W 605)

650. Advanced Irrigation Management (3) II
1993 -94 Irrigation scheduling using Jensen -
Haise and Penman equations for predicting
evapotranspiration; determination of crop co-
efficients; production functions, economics,
and energy considerations. P, 404 or 455 or
S W 520.

655. Surface Irrigation Analysis (3) I 1993 -94
Analysis of design and operating criteria for
basin, border and furrow irrigation systems,
effect of field parameters on system design.
Evaluation criteria for existing systems. P, 456.

656. Pressurized Irrigation Systems (3) II
1994 -95 Analysis of design and operating cri-
teria for sprinkler and trickle or drip irriga-
tion systems, hydraulics of sprinklers and
emitters, hydraulics of pipe systems. P, 456.

696. Seminar
a. Agricultural and Biosystems Engineer-

ing (1) [Rpt. /1] I II Yitayew

Agricultural and Resource
Economics (AREC)
Economics Building, Room 208
(602) 621 -6241

Professors Bruce R. Beattie, Head, Rob-
ert C. Angus, Bartley P. Cardon (Emer-
itus), Dennis C. Cory, Robert S. Firch
(Emeritus), Roger W. Fox, Jimmye S.
Hillman (Emeritus), Maurice M. Kelso
(Emeritus), Robert O. Kuehl, Jeffrey T.
LaFrance, William B. Lord, William E.
Martin (Emeritus), Eric A. Monke, Les-
ter D. Taylor

Associate Professors Bonnie C. Colby,
Roger A. Dahlgran, Robert D. Innes,
Paul N. Wilson

Assistant Professors Satheesh V. Ara -
dhyula, Gary D. Thompson

Research Scientist Edwin H. Carpenter

Extension Specialists Harry W. Ayer,
Russell L. Gum, James C. Wade

Assistant Extension Specialists Julie
Leones, Russell E. Tronstad

The department offers a program lead-
ing to the Master of Science degree with
a major in agricultural and resource eco-
nomics. A broad spectrum of agri-
cultural economics subject matter is pre-
sented by the department, with special
emphasis given to the economics of nat-
ural resources. In cooperation with the
Department of Economics, work is also
offered leading to the Doctor of Philoso-
phy in economics with emphases in in-
ternational agricultural economic devel-
opment and natural resource economics.

Students in the Master of Science de-
gree program have a choice between
thesis and nonthesis programs. Students
completing a thesis are required to com-
plete a minimum of 30 semester units
which may include up to six units of
credit for thesis research. Students com-
pleting the nonthesis option must com-
plete 33 semester units.
500. Research Methodology in Agricultural
Economics (3) I Study of the research process
in agricultural economics as a means for ac-
quiring reliable knowledge. P, ECON 518,
ECON 504 or CR. Cory

504. Production Economics (3) I Theory of
the firm and industry; single and multiple
products; risk and uncertainty. (Identical with
ECON 504) P, MATH 123, ECON 300 or 361.
Aradhyula

512. Economic Policy in Developing Coun-
tries (3) II The role of policies in economic
growth and development. The impact of com-
modity factor market and macroeconomic
policies on economic incentives. (Identical
with AR L 512 and ECON 512) Monke

513. Consumption Economics and Price
Analysis (3) II Theory of the consumer, de-
mand, market equilibrium and welfare anal-
ysis. P, ECON 361, MATH 123. (Identical with
ECON 513) LaFrance

514. Cost- Benefit Analysis (3) II Theoretical
bases and empirical techniques, with em-
phasis on LDCs. Consumer -producer surplus;
social and private costs; macroeconomic dis-
tortions; non -market goods; uses in policy
analysis. (Identical with ECON 514). Monke

515. Operations Research in Applied Eco-
nomics (3) I Application of linear, nonlinear,
and multiple objective programming, deci-
sion theory, and simulation to problems of
agricultural production, marketing, policy,
and natural resource use. P, ECON 361,
MATH 123. (Identical with ECON 515)
Thompson

516. Agricultural Development (3) [Rpt. /1] I
Microeconomic analysis of agriculture in de-
veloping economies, focusing on factors af-
fecting production decisions of small farmers,
including adoption of new technologies. In-
terrelationships between agricultural ac-
tivities and household consumption patterns
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will also be discussed. P, ECON 300 or 361.
(Identical with ECON 516) Fox

540. Design and Analysis of Experiments (3)
II Statistical principles of research design for
experimental and observational studies; in-
troduction to the linear statistical model for
analysis of data from research studies includ-
ing techniques for complete block and in-
complete block designs; factorial experi-
ments; covariates and polynomial response
functions. P, STAT 509. Kuehl

549. Applied Econometric Analysis (3) II
(Identical with ECON 549) Dahlgran

550.* Agricultural Finance (3) I Applying
business and economic theory to problems
confronting agribusiness firms in the acquisi-
tion, allocation, control, and transfer of capi-
tal resources. P, ECON 300 or 361 and 3 units
of accounting. Wilson

571.* Problems in Regional Development (3)
I II (Identical with GEOG 571)

575. Economics of Natural Resource Policy
(3) II Theory and application of economic
concepts needed to evaluate resource laws
and policies; including welfare economics, ex-
ternalities, public goods and valuation meth-
odologies. Case studies focus on the Ameri-
can West and include federal and state
environmental, water, land and wildlife pol-
icies. P, ECON 300 or 361. (Identical with AR
L 575, ECON 575 and RNR 575) Colby

576. Advanced Natural Resource Economics
(3) I Advanced economic theory and analysis
of environmental and natural resource issues.
P, MATH 123, ECON 361. (Identical with
ECON 576, HWR 576, and RNR 576) Cory

577. Advanced Topics in the Economics of
Environmental Regulation (3) II Advanced
economic theory of environmental policy.
Topics include regulation of air and water pol-
lution under imperfect competition, imperfect
information, costly enforcement, uncertainty,
and the use of alternative regulatory instru-
ments. P, ECON 361, MATH 123. (Identical
with ECON 577, HWR 577, and WS M 577)
Innes

*May be convened with 400 -level course.

Agricultural Education (AED)
Forbes Building, Room 224
(602) 621 -1523
Professors Roger T. Huber, Head, Clin-

ton O. Jacobs (Emeritus), Floyd G. Mc-
Cormick (Emeritus), Kenneth S. Olson,
Phillip R. Zurbrick

Associate Professor David E. Cox, Glen M.
Miller

Assistant Professor Jack Elliott

The department offers programs leading
to the Master of Science and the Master
of Agricultural Education degrees with a
major in agricultural education.

Degrees

Master of Science: The program requires
the completion of at least twenty units in

agriculture and agricultural education.
Supporting course work shall be in plant
sciences, animal sciences, entomology,
soil and water sciences, environmental
sciences, agricultural and resource eco-
nomics, renewable natural resources, ag-
ricultural and biosystems engineering,
educational administration, higher edu-
cation, teaching and teacher education
or in other disciplines appropriate to
teaching, extension, or similar educa-
tional work. Thirty units, including a
thesis (for which a maximum of six units
may be earned) must be completed.

Master of Agricultural Education: For
information concerning this degree see
Requirements for Masters' Degrees/Master
of Agricultural Education elsewhere in
this catalog.
502.* Agriculture and the Environment:
Focus on Pesticides (3) I Concepts, principles
and applications of population ecology as
related to the impact of pesticide usage on
agro- ecosystems, non -target organisms, en-
vironmental quality, and the sustainability of
agricultural production. Examination of the
current regulations governing pesticide use
in agriculture. (Identical to ENTO 502 and
PL P 502)

539.* Non -Formal Education (3) II Charac-
teristics and scope of non -formal education.
Principles and application of non -formal edu-
cation methods to diffuse knowledge in ex-
tension, adult and continuing education set-
tings. (Identical with HE E 539)

540. International Agricultural Extension Edu-
cation (3) II 1994 -95 Critical evaluation of case
histories of international extension education
models, and integration of successful compo-
nents into composite models based on cul-
tural, political and educational situations typ-
ically encountered in developing countries.
585.* Teaching Psychomotor Skills in Labo-
ratory Sciences (2) II Methods and proce-
dures in teaching psychomotor operational
skills; conducting demonstrations; providing
for student and teacher safety; sequencing
skills activities; providing and organizing fa-
cilities, including micro -teaching demonstra-
tions. 1R, 3L.

597. Workshop
a. Utilizing Occupational Experience Pro-

gram (1) [Rpt. /3] I II
b. Developing Youth Leadership (1)

[Rpt. /3] I II
d. Administration, Management, and Su-

pervision of Non -formal Education (1)
[Rpt. /3] (Identical with HE E 597d)

e. Continuing Education in Agriculture (1)
[Rpt. /3] I II

f. Program Planning and Evaluation (1 -3)
[Rpt. /3] I II
Computer Application in Agricultural
and Non -formal Education (1) [Rpt. /3] I
II (Identical with HE E 597g)

n. Environmental Education Issues in Ag-
riculture (1) [Rpt. /3] I II (Identical with
HE E 597n)

t. Developments in Non -formal Education
(1) [Rpt. /3] I II (Identical with HE E 597t)

*May be convened with 400 -level course.

g.

601. Advanced Agricultural Education
Methods (3) [Rpt. /3] I II Problems in organiz-
ing and conducting programs of instruction
in vocational and extension education. P,
eight units of A ED or education.

615. Investigations and Studies in Agri-
cultural Education (3) I Study and analysis of
research literature, methods, techniques and
procedures for conducting investigations;
selecting a problem and developing plans for
a study.

621. Program Planning and Evaluation (3) II
Developing and evaluating programs in agri-
cultural teaching and extension; situation
analysis, objectives, policies, content, proce-
dures, and evaluative criteria. P, 6 units of ag-
ricultural education.

Agriculture (AGRI)
Forbes Building, Room 201
(602) 621 -3612

Within the College of Agriculture, pro-
grams are offered leading to the Master
of Science (M.S.), Master of Agricultural
Education (M. Ag. Ed. ), Master of Home
Economics Education (M. H. E. E. ), Master
of Landscape Architecture (M.L.Arch.),
and Doctor of Philosophy (Ph.D.) de-
grees as indicated in the following list of
departments and majors:

Agricultural and Resource Economics
agricultural and resource

economics M.S.
Agricultural Education

agricultural
education M.S. /M. Ag. Ed.

Agricultural and Biosystems
Engineering

agricultural and biosystems
engineering M.S. /Ph.D.

Animal Sciences
animal science M.S. /Ph.D.
dairy science M.S.
poultry science M.S.

Entomology
entomology M.S. /Ph.D.

Family and Consumer Resources
counseling and guidance M.A.
family and consumer

resources M.S. /M. Ed. /Ph. D.
home economics

education M. S./M.H. E. E.
Nutrition and Food Science

dietetics M.S.
food science M.S.

Nutritional Sciences
nutritional sciences M.S. /Ph.D.

Plant Pathology
plant pathology M.S. /Ph.D.

Plant Sciences
Plant Science M.S. /Ph.D.

Renewable Natural Resources
landscape architecture M.L.Arch.
range management M.S. /Ph.D.
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renewable natural resources
studies M. S./Ph. D

watershed management M.S. /Ph.D.
wildlife and fisheries

science M.S./Ph.D.
Soil and Water Science

soil and water science M.S. /Ph.D.
Veterinary Science

pathobiology M.S. /Ph.D.

In special cases, an undergraduate field
of concentration different from but re-
lated to the intended graduate major
may be admissible.

Students with a special interest in ge-
netics are referred to Genetics elsewhere
in this catalog. For further information
concerning any of the programs listed
above, see the appropriate departmental
headnotes and also see Requirements for
Graduate Degrees elsewhere in this cata-
log.

The Agricultural Experiment Station
offers the graduate student in agricul-
ture an opportunity to participate in cur-
rent research programs. The student
may be assigned to a staff member of the
Agricultural Experiment Station, under
whose direction the research necessary
to the writing of an acceptable thesis or
dissertation is conducted. Residence
credit may be earned for certain gradu-
ate courses offered at University facilities
away from the Tucson campus.

American Indian Studies
(AINS)

Harvill, Room 430
(602) 621 -7108

Graduate Interdisciplinary Program in
American Indian Studies

Committee:

Professors Joseph (Jay) H. Stauss (Family
and Consumer Resources), Director,
Barbara A. Babcock (English),
James W. Clarke (Political Science),
Lawrence J. Evers (English), Jerrold E.
Levy (Anthropology), N. Scott Moma-
day (English), J. Jefferson Reid (An-
thropology), Robert Williams, Jr.
(Law)

Associate Professors Thomas M. Holm
(Political Science), Jennie R. Joe (Fam-
ily and Community Medicine), Alice S.
Paul (Teaching and Teacher Educa-
tion), Ofelia Zepeda (Linguistics)

Assistant Professors William deReuse
(Anthropology), Teresa L. McCarty
(Language, Reading and Culture),
Michelle Taigue (English), David E.
Wilkins (Political Science)

The American Indian Studies inter-
disciplinary graduate program offers op-

portunities for advanced study in the fol-
lowing concentrations: American Indian
law and policy; American Indian so-
cieties and culture; American Indian lan-
guages and literatures.

Graduates of the program have as-
sumed leadership roles with tribes,
federal or other governmental agencies,
pursued a Ph.D. or J.D., or followed their
own literary or scholarly pursuits.

Master of Arts (major in American In-
dian Studies): 30 units, plus six -unit
thesis. AINS 596f Proseminar (1) is re-
quired each semester a student is en-
rolled. Each student completes 12 units
in a field of concentration approved by
the Committee. The student works
closely with three faculty advisors to de-
velop a challenging individual program.
In addition to the thesis, a final master's
examination is required.

The American Indian Studies Program
also offers a non -thesis option. Contact
the Director or Graduate Coordinator for
option requirements.

The American Indian Studies Program
also offers a minor for Ph.D. students in
related study areas. Contact the Director
or Graduate Coordinator for Ph.D.
minor requirements.

Applicants must submit two letters of
recommendation, two writing samples
and the personal and academic data
called for on the American Indian Stud-
ies application form.

Applicants are also invited to submit
vitae, published articles or other mate-
rials relevant to admission.
502a -502b. Dynamics of Indian Societies
(3 -3) Philosophies, institutions and charac-
teristics of tribal life in North America. 502a:
American Indian life -styles prior to European
contact. 502b: Impact of European immigra-
tion on tribal groups of North America. (Iden-
tical with ANTH 502a -502b)

513.* Ethnology of the Southwest (3) II (Iden-
tical with ANTH 513)

516.* Contemporary Indian America (3) II
(Identical with ANTH 516)

523.* Anthropology of Mexico (3) II (Identical
with ANTH 523)

524.* Studies in Southwest Literature (3) I II
(Identical with ENGL 524)

530.* The Anthropology of Visual Art (3) II
(Identical with ANTH 530)

545a- 545b.* Structure of a Non - Western Lan-
guage (3 -3) [Rpt. /2] (Identical with LING
545a -545b)

549a -549b. * Folklore (3 -3) (Identical with
ENGL 549a -549b)

577* American Indian Literature (3) (Identi-
cal with ENGL 577)

578.* American Indians and the Supreme
Court (3) (Identical with POL 578).

582.* Hopi Language in Culture (3) II (Identi-
cal with ANTH 582)

584a- 584b.* Development of Federal Indian
Policy (3 -3) (Identical with POL 584a -584b)

587.* Race and Public Policy (3) I (Identical
with POL 587)

590.* Indian Religions and Spirituality (3)
Examines the positive (curing, harmony with
the natural world, etc.) aspects of Indian re-
ligions. Indian medicine men may participate
in the course at various junctions.

595. Colloquium
a. American Indian Studies (3) II [Rpt. /41

596. Seminar
f. American Indian Studies (1 -2) [Rpt. /3] I

II
h. American Indian Law and Policy (3)

[Rpt. /2] I II (Identical with POL 596h,
which is home.)

m. Studies in the Oral Tradition (3) [Rpt./
9 units] I II (Identical with ENGL 596m,
which is home)

*May be convened with 400 -level course.

631. Indian Law (3) I (Identical with Law 631)

Anatomy (ANAT)
Arizona Health Sciences Center,
Room 4205
(602) 626 -6084
Professors Robert S. McCuskey, Head,

Jay B. Angevine, Jr., Joseph T. Bagnara
(Emeritus), William D. Barber, Bryant
Benson, Robert W. Gore (Physiology),
Mac E. Hadley, Mary I. Johnson (Pedi-
atrics), Philip H. Krutzsch (Emeritus),
Raymond B. Nagel (Pathology), Don-
ald P. Speer (Surgery), Nicholas J.
Strausfeld (Arizona Research Labora-
tories, Neurobiology)

Associate Professors Gail D. Burd, Mary
J. C. Hendrix, Associate Head, C. Ward
Kischer (Emeritus), R. Clark Lantz,
Christopher A. Leadem, Albert V.
LeBouton, Mary E. Morbeck (Prof.
Anthropology), Raymond Runyan,
Leslie P. Tolbert (Arizona Research
Laboratories, Neurobiology)

Assistant Professors Herman C. Gordon,
Nathaniel McMullen, Naomi Rance
(Pathology) Mary Rykowski, Paul A.
St. John, Jean M. Wilson

The Department of Anatomy offers a
program of study leading up to the Doc-
tor of Philosophy degree with a major in
anatomy. The Master of Science degree
is offered only in rare instances in which
students are unable to continue in the
doctoral program. Research areas of fac-
ulty include biological anthropology, cel-
lular and systems biology, cancer cell
biology, developmental biology, endo-
crinology, molecular biology, neuro-
biology, and reproductive biology.

Applicants for admission normally
should have completed course work in
organic and inorganic chemistry,
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physics, biology, math through calculus,
and biochemistry. Additional courses in
advanced biology, advanced chemistry,
genetics, molecular biology, and statis-
tics are recommended. In addition, ap-
plicants must submit scores from the ap-
titude test of the Graduate Record Exam
(GRE); submission of the score on one of
the advanced tests is optional. Applica-
tion requirements also include 3 letters
of recommendation from former science
instructors and a statement of career
goals.

The program of study is very flexible
with only one required lecture course
(ANAT 577), two laboratory rotations,
and a research presentation every year.
Each student selects a personalized pro-
gram of additional course work and
study with guidance and approval from
the student's dissertation advisor and
members of the dissertation committee.
Students are required to take a total of
36 units in anatomy, 18 of which must be
obtained from graded (A,B,C, etc.)
courses. Students are required to teach
one semester as part of their training.
Students in anatomy must also select a
minor field and fulfill the requirements
of that department for the minor. Doc-
toral students majoring in other disci-
plines may select anatomy as a minor
field of study. The minor program must
consist of 9 units in anatomy, 5 of which
must, be obtained from graded (A,B,C
etc.) courses, and approval from an anat-
omy minor advisor who serves on the
dissertation committee.
502. Principles of Neuroanatomy (4) II Cellu-
lar elements and recognized subsystems of
the mammalian nervous system, with em-
phasis on general principles of neuroanatomi-
cal organization and their functional signifi-
cance. Not open to premedical students. P, 8
units of biological lab. science; 401; PSYC 302,
PSIO 480 desirable. Consult department be-
fore enrolling. (Identical with EXSS 502, PSYC
502, and SP H 502)

515. Reproductive Biology (3) I Structure,
function and control of the mammalian re-
productive system with emphasis on human
reproduction. Course requires oral presenta-
tions and an in -depth research paper on a
selected topic of current interest in reproduc-
tive biology.

550. Topics in Pigment Cell Biology (2) I
Selected topics on the development function
and control of normal and abnormal pigment
cells in various pigmentary phenomena.
(Identical with MCB 550)

555. Cancer Biology (3) II 1994 -95 (Identical
with MBIM 555)

556.* Developmental Biology (3) I Analyzes
principles of development using vertebrate
and invertebrate model systems. P, MCB 181.
(Identical with MCB 556)

557* Experiments in Developmental Biology
(4) II Analyzes the principles of development.
2R, 6L. P, 556, CHEM 241b. (Identical with
MCB 557)

558. Advanced Subjects in Endocrinology (2)
[Rpt.] I Selected topics in vertebrate and in-
vertebrate endocrinology. P, 467R. (Identical
with MCB 558)

567R.* Endocrinology (3) II Neural and endo-
crine integration in the regulation of mam-
malian physiological functions. (Identical
with MCB 567R)

571.* Human Embryology (4) II Normal and
abnormal development of the human with
functional aspects stressed. Includes matura-
tion of germ cells to fertilization to birth. Lec-
ture, discussion and demonstration format. P,
MCB 181, 182; EXSS 201, 202 or MCB 456 or
457, or consult with department. (Identical
with ECOL 571 and MCB 571)

575. Special Topics in Biological Imaging (2)
II 1993 -94 Designed for graduate students in
the biological and biomedical sciences to pro-
vide an understanding of biological imaging
techniques. Lecture and laboratory demon-
strations /exercises. Student participation in
discussion will be expected. P, consult depart-
ment before enrolling.

577. Principles of Cell Biology (4) II Inten-
sive, graduate -level introduction to principles
and mechanisms of cell biology, including
current research strategies in the field. P, con-
sult department before enrolling. (Identical
with MCB 577)

582. Topics in Neural Development (2) II
1994 -95 (Identical with NRSC 582)

583. Topics in Neural Plasticity (2) II 1994 -95
(Identical with MCB 583)

584. Cellular Neurobiology (2) II 1993 -94
Focuses on a different selected topic in the
cell biology of neurons and glial cells each
offering. Students read and critically discuss
primary literature. P, course in neurobiology
or cell biology, consult with department be-
fore enrolling. (Identical with MCB 584 and
NRSC 584)

588. Principles of Cellular and Molecular
Neurobiology (4) I (Identical with NRSC 588)

589. Principles of Systems Neurobiology (4)
II (Identical with NRSC 589)

595. Colloquium
a. Journal Club (1) I II [Rpt. /14]. Consult

instructor before registering.
d. Special Topics in Cell Biology (2) [Rpt./

6 units] II 1993 -94 (Identical with CBIO
595d)

y.* Introduction to the Neurosciences I (2)
1993 -94 (Identical with MED 595y,
which is home)

z.* Introduction to the Neurosciences I (2)
1993 -94 (Identical with MED 595z,
which is home)

596. Seminar
c. Concepts in Cellular Differentiation (2) I

Consult instructor before registering.
(Identical with MCB 596c)

*May be convened with 400 -level course.

601. Human Gross Anatomy (8) I Com-
prehensive survey of the development and
gross structure of the human body. Permis-
sion required to enroll; consult instructor be-
fore registering.

602. Microscopic Anatomy (5) I Essentials of
microscopic human anatomy. Permission re-
quired to enroll; consult instructor before reg-
istering.

603. Microscopic Structure (1 -3) I II Selected
concepts of structural organization at light
and electron microscopic levels of the anat-
omy and development of the cells, tissues,
and organs of vertebrates. P, 601, 602.

604. Gross Human Anatomy (2 -6) I II Study
in depth of the gross human anatomy of
selected areas or systems. P, 601, 602. Consult
department before registering.

605. Human Neuroscience (6) I II Functional
and morphological organization of the hu-
man CNS. Permission required to enroll; con-
sult instructor before registering. Course be-
gins in October and extends through March.
(Identical with NEUR 605, PHCL 605, and
PSIO 605).

606. Advanced Vertebrate Neuroanatomy (4)
I Structure of the central nervous system in
selected vertebrates. P, 605.

610a -610b. Anatomical Techniques (1 to 4-1
to 4) Introduction to special techniques and
procedures of analytical anatomy. P, 601, 602;
consult department before enrolling.

612. Biological Electron Microscopy (4) I
(Identical with MCB 612).

616. Introduction to Anatomical Literature
(1) I II A problem -oriented, bibliographic ap-
proach to basic anatomical references. Pri-
marily for those students planning a career in
anatomy and wishing to prepare themselves
for further graduate study. 3L.

696. Seminar
a. Departmental Seminar (1) I II [Rpt. /14]

Open to majors only. Consult instructor
before registering.

b. Biological, Structural and Functional In-
teractions (1) II [Rpt. /4] Open to majors
only. Consult instructor before register-
ing.

697. Workshop
a. Research Group Discussion (1) I II

[Rpt. /14]. Consult instructor before regis-
tering.

700. Laboratory Rotation (3) I II Rotations in
the research laboratories of faculty in the
Department of Anatomy. Consult instructor
before registering.

801. Human Gross Anatomy (8) I Com-
prehensive survey of the development and
gross structure of the human body. No grade
is given until the full 8 units are completed.

802. Microscopic Anatomy (5) Essentials of
microscopic human anatomy.

805. Human Neuroscience (6) I II Mor-
phological organization of the human central
nervous system and neurotransmitters and
intrinsic regulatory functions. (Identical with
NEUR 805, PHCL 805, and PSIO 805)
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Animal Sciences (ANS)
Shantz Building, Room 205
(602) 621 -7623
Professors R. L. Ax, Head, Ronald E. Al-

len, William H. Brown, Darrel E. Go11,
William H. Hale (Emeritus), David J.
Hartshorne, John T. Huber, John A.
Marchello, Dewey E. Monty, Donald E.
Ray, Richard W. Rice, James D. Schuh
(Emeritus), Marvin R. Selke, Gerald H.
Stott (Emeritus), Bruce R. Taylor
(Emeritus), C. Brent Theurer, Frank M.
Whiting

Associate Professors R. Sue K. DeNise,
Vincent Guerriero, William A. Schurg,
R. Spencer Swingle, Mark E. Wise

Assistant Professor Parker B. Antin

The department offers programs leading
to the Master of Science and Doctor of
Philosophy degrees with a major in ani-
mal sciences. Areas of study include
nutrition of beef and dairy cattle, repro-
duction and breeding, muscle growth
and function, animal stress, and meat
science.

Departmental faculty also participate
in interdisciplinary graduate committees
on Genetics, Nutritional Sciences, and
Physiological Sciences in offering the
Ph.D. degree.

Applicants are expected to submit a
detailed statement of professional goals
and three letters of recommendation
from instructors who are in a position to
predict the applicant's potential as a
graduate student.

Degrees
Master of Science: Admission to the pro -
gram depends on completion of a bach-
elor's degree with a major in animal, bio-
logical, chemical or physical sciences.
Undergraduate preparation must include
three units of college -level algebra
(MATH 117R/S or equivalent; calculus
recommended); one year each of general
biology and organic chemistry (laborato-
ries in each recommended); and one
upper- division course in animal be-
havior, animal biotechnology, animal
growth, animal physiology, animal nutri-
tion, meat science and muscle biology,
animal production /management, or
meat /dairy products. In addition, de-
pending on the selected area of study, at
least one course from the following will
be required: anatomy, physiology, ad-
vanced animal breeding and genetics,
advanced cellular and molecular biology,
animal endocrinology and physiology,
analytical chemistry, biochemistry, cal-
culus, organic chemistry laboratories,
physics, or statistics.

A minimum of 30 graduate units are
required for the degree. At least one -half
of the required units must be in courses
in which regular grades (A, B, C) have
been earned. Students must complete
three units of statistics, three units of
biochemistry, three units of physiology,
and two units of seminar. Additional re-
quirements for completion of the degree
will be determined by the major pro-
fessor and graduate advisory committee.

Doctor of Philosophy: Students are re-
quired to provide scores for the Gradu-
ate Record Exam (GRE) and should re-
quest that the information be sent
directly to the Animal Sciences Depart-
ment. In addition to the regular portion
of the examination (Quantitative, Ana-
lytical, and Verbal), advanced examina-
tion in either biology or chemistry is rec-
ommended but not required.

Students are usually admitted to the
Ph.D. program after completing the
master's degree. A B.S. or B.A. and M.S.
degree in animal, biological, chemical or
physical sciences is recommended. (The
M.S. requirement may be waived for un-
usually well qualified candidates.)

At least 36 units of graduate credit ex-
clusive of dissertation credits are re-
quired for the major. Students must
meet the minimum requirements estab-
lished for the master's degree in animal
sciences.
credit units are three units of statistical
design; three units of biochemistry; two
units of animal growth, endocrinology
or physiology; and two units of seminar.
At least nine units of graduate courses,
depending upon the requirements of the
minor department, are required for the
minor. A minimum of 18 units of disser-
tation is required. A maximum of 10
units of individual studies (599, 699, 900)
plus seminar credits will be allowed to-
ward the Ph.D. requirements. Additional
requirements for completion of the de-
gree will be determined by the major
professor and student's graduate ad-
visory committee but must include a
minimum of six units from at least two
of the following: AN S 501, 513, 585, 586,
601, 609, 622, 635, 636, 637, 684, 687.

501. Animal Growth and Development (2) II
1994 -95 Growth and development of domestic
animals, with emphasis on skeletal muscle,
bone and adipose tissue growth, from the cel-
lular level to the whole animal. P, BIOC 460
or 462a.

513. Quantitative Genetics (3) I 1994 -95 The-
ory of quantitative genetics including ide-
alized populations, forces that change gene
frequency, breeding systems, and estimation
of genetic parameters in a population. P,
6 units of genetics. (Identical with GENE
513)

520. Pathways and Signals in Cells (3) II
(Identical with BIOC 520)

530. Principles of Nutrition (3) I II Digestion,
absorption and metabolism of carbohydrates,
lipids, proteins, vitamins and inorganic nu-
trients. Field trip. P, CHEM 101b and 102b or
103b and 104b. (Identical with WFSC 530).

535.* Biotechnology in Animal Sciences (3) II
1994 -95 Survey of current recombinant DNA
technology and principles. Topics include:
vectors and hosts, enzymes used in molecular
cloning, DNA sequencing, site -directed muta-
genesis, expression systems and polymerase
chain reaction. P, BIOC 460 or 462a.

543.* Research Animal Methods (3) I (Identi-
cal with V SC 543).

585. Domestic Animal Endocrinology (3) I
1994 -95 Endocrine regulation of growth, me-
tabolism and reproduction of domestic farm
animals. P, 3 units of biochemistry.

586. Physiology of Lactation and Neonatal
Development (2) II 1994 -95 The anatomical
and physiological mechanisms governing the
process of milk secretion and neonatal devel-
opment. P, 415R.

596. Seminar
a. Animal Sciences (1) [Rpt. /3] I II

*May be convened with 400 -level course.

601. Bioenergetics (2) II 1993 -94 Energy utili-
zation and nutrient interactions in higher ani-
mals. Efficiency of energy use in body pro-
cesses. P, 430 or N FS 408. (Identical with
N FS 601) Reid

609. Nutritional Biochemistry Techniques (3)
II (Identical with N FS 609)

612. Biological Electron Microscopy (3) I
(Identical with MCB 612)

615. Chemistry and Metabolism of Lipids (3)
II 1993 -94 (Identical with N FS 615)

622. Mineral Metabolism (2) I 1993 -94 (Iden-
tical with N FS 622)

635. Ruminant Nutrition (3) I Recent findings
in ruminant nutrition; the physiochemical
processes of digestion and absorption; impor-
tance and metabolism of rumen microflora;
normal metabolism and abnormal metabolic
disorders; modes of action of feed stimulants.
P, 330, 336; CHEM 241a, 243a.

636. Ruminant Protein Metabolism (2) II
1994 -95 Digestion, absorption and metabolism
of protein and ruminants. Importance of and
factors influencing protein degradation and
microbial synthesis. Amino acid needs for dif-
ferent production functions. Models for de-
scribing ruminant nitrogen metabolism. P,
635.

637. Range Animal Research Techniques (2)
II 1993 -94 Techniques for determination of
range animal intake, dietary composition, and
grazing behavior. Range animal experimental
procedures and analysis of data. 1R, 3L. Field
trips.

665. Analysis and Purification of Proteins (3)
II 1993 -94 Principles and procedures for ana-
lyzing, purifying, and characterizing proteins
and amino acids from cells or from cDNA ex-
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pression systems. P, BIOC 462a preferred,
BIOC 460 acceptable. (Identical with BIOC
665 and N FS 665)

684. Animal Physiology Research Tech-
niques (2) I 1993 -94 Introduction to selected
physiological and biochemical techniques
used in animal research. 1R, 3L. Open to ma-
jors only. P, BIOC 460 or 462a.

687. Environmental Physiology of Domestic
Animals (3) II 1993 -94 Physiological, be-
havioral and anatomical responses of domes-
tic animals to their environment, with em-
phasis on adaptive mechanisms. P, 413, 415R,
430, 3 units of general physiology /anatomy.

696. Seminar
a. Animal Sciences (1) [Rpt. /3 units] I II

Anthropology (ANTH)
Anthropology Building, Room 210
(602) 621 -2585
Professors William A. Longacre, Head,

Ellen B. Basso, Hermann K. Bleibtreu,
John H. Chilcott (Emeritus), T. Patrick
Culbert, A. Richard Diebold, Jr. (Emer-
itus), C. Vance Haynes (Geosciences),
Richard N. Henderson, Jane H. Hill,
Arthur J. Jelinek (Emeritus), W. David
Kingery, Carol Kramer, Jerrold E.
Levy, Mary Ellen Morbeck, Robert M.
Netting, James E. Officer (Emeritus),
Stanley J. Olsen, Susan U. Philips, Wil-
liam L. Rathje, J. Jefferson Reid,
Michael B. Schiffer, Alice E. Schlegel,
William A. Stini, Clara Lee Tanner
(Emerita), Raymond H. Thompson,
Paul R. Turner (Emeritus), Jane H. Un-
derwood, Carlos Velez -Ibañez,
Thomas Weaver, Norman Yoffee, Ste-
phen L. Zegura

Associate Professors Constance Cronin,
Mark A. Nichter, John W. Olsen,
Thomas K. Park, Richard A.
Thompson, Brackette F. Williams

Assistant Professors Ana Alonso, Mar-
cia C. Inhorn, David J. Killick, Bar-
bara J. Mills, Daniel Nugent, Willem J.
de Reuse

The department offers programs leading
to the Master of Arts and Doctor of Phi-
losophy degrees with a major in an-
thropology. Concentrations are available
in archaeology, cultural anthropology,
linguistics, or physical anthropology.

Each applicant is required to submit
scores on the aptitude test of the Gradu-
ate Record Examination taken within the
last five years, a detailed statement of
professional goals, and two letters of rec-
ommendation from instructors who are
in a position to predict the applicant's
potential as a graduate student.

Degrees

Master of Arts: No thesis is required. A
minimum of twelve units in anthropol-

ogy core courses and eighteen units in
supporting work must be completed.
Supporting courses may be chosen from
Southwestern studies, applied an-
thropology, American Indian studies,
cultural resource management, museol-
ogy, secondary education, archaeology,
cultural anthropology, linguistics, physi-
cal anthropology, or general anthropol-
ogy. Specific course requirements for
programs in cultural resource manage-
ment, forensic anthropology, medical
anthropology, and museology are listed
in literature available from departmental
advisors.

Doctor of Philosophy: The major con-
sists of 36 or more units of course work
plus the dissertation. The minor, consist-
ing of fifteen or more units, may be
taken within the department. Special re-
quirements include reading knowledge of
a foreign language and a working knowl-
edge of modern statistical methods.

The Bureau of Applied Research in
Anthropology, a division of the Depart-
ment of Anthropology, is a regional and
international center for basic and ap-
plied research relating to culture change,
urban and rural living, technological in-
novation, demography, and cross cul-
tural management. Extensive archae-
ological, ethnological, and osteological
collections are available in the Arizona
State
ological techniques is offered on both
the graduate and undergraduate levels at
the University of Arizona Archaeological
Field School, which is operated jointly
by the department and the Arizona State
Museum. The Laboratories of Tree -Ring
Research, Isotope Geochemistry, Pa-
leoenvironmental Studies, and Pa-
leontology provide opportunities for cli-
matic and chronological studies of
special interest to advanced students in
archaeology.

500.* Processes of Culture Change (3) II In-
tensive investigation of specific theories and
varieties of culture change. P, 200.

501.* Ancient Mesopotamia (3) I 1994 -95 Su-
merian, Babylonian, and Assyrian civilization
from the first cuneiform documents to the fall
of the neo- Babylonian empire, with special at-
tention to issues of sociopolitical organiza-
tion. P, NES 171, ANTH 101, 110 or consult
department before enrolling. (Identical with
HIST 501 and NES 501)

502a -502b. Dynamics of Indian Societies
(3 -3) (Identical with AINS 502a -502b)

503.* Anthropology of Conflict Resolution
(3) II Decision making, conflict, and violence
from a cross -cultural perspective, aiming to
build both understanding of conflict pro-
cesses and skills for managing and resolving
them.

505.* Urban Adaptation of Ethnic Groups (3)
I A survey of adaptations of ethnic and social

groups to urban areas, focusing on a different
group or region each semester.

506.* Gender and Social Identity (3) II An
analysis of the social and cultural con-
struction of gender across cultures. Emphasis
will be on preindustrial societies, using data
to test theories of gender.

507.* Bilingualism in the Southwest (3) I II
Historical background and theoretical issues
dealing with linguistic minority groups in the
Southwest. Field trip. (Identical with MAS
507)

508.* Anthropology and Public Policy (3) II
Examines the development, goals, techniques,
and practices of anthropology as a policy sci-
ence.

509.* Economic Anthropology (3) II Analysis
of production, exchange, distribution, con-
sumption, property, economic surplus, inher-
itance, and types of economic structure. P,
200, or 12 units of economics. (Identical with
ECON 509 and LA S 509)

510.* Ceramic Ethnoarchaeology (3) II 1993 -94
Using ethnoarchaeological and ethnographic
case studies from diverse geographical areas,
the course examines relationships between
ceramics and a range of matters traditionally
of interest to archaeologists.

511.* Anthropology of Religion (3) I Com-
parative approaches to the study of religion;
systems of ritual and symbolization in the
primitive world; shamanism and possession;
religious movements; religion in the modern
world.

512.* Peasants and Peasant Societies (3) II
1993 -94 Comparison of approaches to analyz-
ing the peasantry. Special concern with peas-
ant political mobilization and consciousness.
Research -Writing- Emphasis Course.

513.* Ethnology of the Southwest (3) II Cul-
ture history and . economic, social, and re-
ligious institutions of the living people of the
Southwest. P, 200. (Identical with AINS 513)

514. Late Quaternary Geology (3) I (Identical
with GEOS 514)

515. Cultural Ecology of Agrarian Societies
in the Middle East (3) II 1994 -95 Emphasis is
on land tenure, Islamic law, irrigation and ag-
ricultural development in the central Middle
East, Nile valley, North Africa, and the Sahel
from the Middle Ages to the present.

516.* Contemporary Indian America (3) II
1994 -95 The historical development and con-
temporary significance of the reservation sys-
tem in the life of the Native American of the
United States. (Identical with AINS 516)

517.* Cultures of Ancient Mexico (3) S Ar-
chaeological and ethnohistoric survey of the
civilizations of ancient Mexico from earliest
times to the period of the Spanish Conquest.
Field trips. (Identical with LA S 517)

519.* Psychological Anthropology (3) II Cul-
tural emphasis and experiences as basic shap-
ing forces in personal development and
emotion. Topics include psychoanalysis and
anthropology, gender and sexuality, child-
hood, grief and mourning, dreaming, psycho-
pathology. P, 102, 200.
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520.* Contemporary American Culture (3) II
Diverse perspectives on American values as
expressed in organization of kinship, space,
bureaucracies, media, social classes, ethnic
groups, religious sects and movements.

521.* Ethnology of North America (3) I

Origin and distribution of native populations
of North America; historical development and
interrelations of cultures. P, 200.

522a- 522b.* Pre -Columbian Art (3 -3) (Identi-
cal with AR H 522a -522b)

523.* Anthropology of Mexico (3) 1994 -95 II
Historical and cultural background, and con-
temporary economic, political and social or-
ganization of indigenous and non -indigenous
groups in Mexico. Primarily concerned with
the people of the countryside. (Identical with
AINS 523 and LA S 523)

524. Theoretical Population Genetics (3) I
(Identical with ECOL 524)

525.* Language Variation (3) II (Identical with
LING 525)

527a.* The Prehistory of East Asia (3) I The
origins and subsequent development of pre-
historic cultures in China, Japan, Korea,
Mongolia, Siberia and Southeast Asia. Broad
concepts such as cultural change and environ-
mental adaptation are stressed in order to
draw parallels among these geographically
and culturally diverse regions. P, 101. (Identi-
cal with EAS 527a)

527b.* The Archaeology of Pre -Han China
(3) II The origin and florescence of Chinese
culture and civilization from an archaeologi-
cal perspéctive. An in -depth survey of Chi-
nese prehistory and early history from the
early Pleistocene to the third century BC.
527a is not a prerequisite for 527b. P, 101; con-
sult department before enrolling. (Identical
with CHN 527b)

528. Near East Pastoral Nomads and Arid
Lands Hunter -Gatherers (3) I 1994 -95 A
rigorous introduction to pastoral nomads and
hunter -gatherers with a focus on arid lands.

530.* The Anthropology of Visual Art (3) II
An introduction to the anthropology of visual
art and the interdisciplinary methodologies
and techniques of studying art and aesthetics
cross -culturally as sociocultural phenomena.
P, 200. (Identical with AINS 530)

532.* Peoples of the Pacific (3) I II Populations
and cultures of Polynesia, Micronesia, and
Melanesia; variability of these "natural labo-
ratory" settings in an ecological framework.

531* Laboratory in Zooarchaeology (3) I
1994 -95 Fragmentary animal remains in ar-
chaeological interpretation. Diagnostic mor-
phological features; role in cultural inter-
pretation. Analytical techniques; lab. analysis;
report preparation. 1R, 6L.

534.* Kinship and Social Organization (3) II
Principles in the comparative study of social
systems; types of social structure. P, 200, or
9 units of sociology.

535.* Principles of Archaeological Fieldwork
(3) II 1993 -94 Introduction to the principles of
archaeological fieldwork, with emphasis on
method and theory of survey and excavation.
2R, 3L. P, 235.

536a -536b. Medical Anthropology (3 -3) I II
1994 -95 536a: Anthropology of illness and
health. Lay perceptions of health, ethno-
physiology and pathology; pluralistic ideas
about illness experiences; indigenous ideas
about preventative and promotive health; folk
dietetics; social labeling; and illness respon-
sibility attribution. Emphasis on the study of
health culture and how the subjective experi-
ence of illness and health is influenced by cul-
tural variables. Draws upon cross -cultural
ethnographic research and consideration of
American health culture. 536b: Comparative
medical systems and healing traditions, re-
gional health arenas, and health care seeking.
Topics include folk medicine, traditional med-
ical systems, distinctive illness and public
health problems, patterns of resort in the use
of pluralistic medical resources, and the way
in which the practice of biomedicine has been
adapted to regional culture. Explores the
medical cultures of Mexico and Latin Amer-
ica, Native America, Africa and Asia. 536a is
not prerequisite to 536b.
537a -537b. Readings in Akkadian (3 -3) I II
Readings in selected literary, religious and
economic texts &signed not only to improve
language mastery but to use those documents
in elucidation of specific topics in Mesopota-
mian culture. P, 484a -484b. (Identical with
NES 537a -537b)

538.* Zooarchaeology (3) I 1993 -94 Animals in
relation to man, with emphasis on past cul-
tures, especially in the Southwest; morphol-
ogy of animal skeletons; identification and
interpretation of fragmentary remains.
539.* Beginnings of Animal Domestication
(3) II 1994 -95 Beginnings of animal domestica-
tion in the Old World and introductions of
Old World domesticates into the New World.
Prehistoric animal domestication in the New
World.

540b. Cross -Cultural Communication (3)
Cultural fieldwork.

541.* Organization of Museums (3) I An in-
tensive introduction to museum studies, with
emphasis on the history, philosophy, struc-
ture, and function of museums.

542. Museum Collections Management (3) I
Principles and procedures governing the ac-
quisition, documentation, care and use of
museum collections. 2R, 3L.

543a- 543b.* The Archaeology of Neolithic
and Bronze Age Greece (3 -3) (Identical with
CLAS 543a -543b)

544. In the Wake of the Green Revolution (3)
[Rpt. ] II 1993 -94 Survey of agricultural and
fisheries production, marketing, and research
activities in Sonora, Mexico, locus of "Green
Revolution" in wheat breeding. Field trip con-
ducted during Spring Break. P, consult de-
partment before enrolling.

545.* Museum Exhibition (3) II Method and
theory in museum exhibit design.
546. Museum Conservation (3) II An intro-
duction to the examination of the nature and
properties of materials in anthropological col-
lections and their deterioration, restoration,
and preservation.

548.* Writing Culture (3) [Rpt. ] I The devel-
opment of anthropological writing as it has

moved toward cultural critique: the use of
knowledge of other cultures to examine the
assumptions of our own. Comparison of eth-
nographic examples.

549a- 549b.* Folklore (3 -3) (Identical with
ENGL 549a -549b)

551.* Archaeology of North America (3) I In-
tensive survey of the development of culture
in North America from the time of the initial
peopling of the New World to the historic
period.

552R. Archaeology of the Southwest (3) I De-
velopment of culture in the prehistoric South-
west from the late Pleistocene to the historic
period.

552L. Archaeology of the Southwest (3) II
1994 -95 The nature of archaeological data re-
covered in the Southwest, with emphasis on
their potential for the drawing of both cul-
tural and chronological inferences.

553a-553b.* Mesoamerican Archaeology (3 -3)
I II Development of culture in Mexico and
Central America from the origins of agricul-
ture through the Spanish Conquest. 553a:
Maya culture. 553b: The culture of Mexico
north of the Maya area. 553a is not pre-
requisite to 553b. (Identical with LA S
553a -553b)

554.* Andean Archaeology (3) II 1994 -95 De-
velopment of culture in the Andean countries
of South America from hunters and gatherers
of the terminal Pleistocene through Inca civi-
lization. (Identical with LA S 554)

555.* Ethnoarchaeology (3) I 1994 -95 History,
method, and theory of ethnoarchaeology
with case studies of the use of ethnography in
archaeological interpretation and theory -
building.

556a-556b.* Old World Prehistory (3 -3) I II A
survey and interpretation of archaeological
evidence for human cultural development of
the Old World prior to the appearance of lit-
erate societies. 556a: The Paleolithic; from ear-
liest tools to the cave artists at the end of the
Ice Age. 556b: From hunting and gathering to
megalithic monuments following the Ice Age.

55Z* Prehistoric Mesopotamia (3) I 1993 -94
Theories of the rise of civilization tested
against archaeological data from Meso-
potamia with comparative material from
other areas. Time period: end of the Paleo-
lithic to historic (Sumerian) civilization. (Iden-
tical with NES 557)

558.* Historical Archaeology (3) II 1993 -94
Survey of the basic data and methods of re-
search in the material culture of modern his-
tory. The New World from first European
contacts to the 20th century.

560.* History of Archaeological Theory (3) II
1993 -94 Explores the relationship between
method and theory in anthropological archae-
ology over the past 100 years. The intimate
relationship between general theory and the
development of methods and research inter-
ests in archaeology will be demonstrated
through case studies.

561. Paleoindian Origins (3) I Chronological
development of Paleo- Indian occupation of
the New World in relation to environmental
changes of the Quaternary Period; site dis-
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coveries, case studies, hypothesis on the peo-
pling of the Americas. Field trip. (Identical
with Geos. 561)

562. Archaeological Quantitative Methods
(3) I 1994 -95 Intensive review of the theory
and application of statistical and mathemati-
cal methods to archaeological data.

563. Evolution of Ancient States and Civili-
zations (3) I 1993 -94 Classical and modern the-
ories used to explain the rise of ancient states
and civilizations are evaluated as systems of
anthropological logic and for their ability to
elucidate the archaeological record. Major
topics include the nature of growth trajecto-
ries, variability in ancient states, the collapse
of states, and constraints of growth in
selected areas of the world. P, consult depart-
ment before enrolling.

564.* Introduction to Dendrochronology (4)
(Identical with GEOS 564)

565.* Women in International Development
(3) II 1994 -95 The impact of international de-
velopment on women as agricultural pro-
ducers, householders, migrants, workers in
formal /informal labor markets and partici-
pants in planned change. (Identical with FCR
565 and LA S 565)

566.* Paleoanthropology (3) I Evidence for
human and nonhuman primate evolution in-
cluding laboratory study of fossil casts and
modern skeletal biology. P, 265 or consult de-
partment before enrolling.
568.* Human Osteology (4) I Human oste-
ology for the archaeologist and physical
anthropologist; techniques of in situ and lab-
oratory identification, preservation and
measurement. P, consult department before
enrolling.

570a- 570b.* Human Adaptability (3 -3) Study
of the means by which humans adjust to their
environments through the processes of
growth and development. Focus is on phys-
iological, nutritional, and epidemiological fac-
tors. 570a includes discussion of the biology
of human aging. P, 265 or consult department
before enrolling. 570a is not prerequisite to
570b. (570a is identical with GERO 570a)

571a -571b. Applied Medical Anthropology in
Western Contexts (3 -3) 1993 -94 Investigations
of the illness experience; symbolic interpreta-
tions of medicines and medical procedures;
doctor -patient communications and illness
narratives. 571a demonstrates the applicability
of major social science theories in the related
study of health -related behavior. 571b focuses
on methods of data collection and presents
case studies illustrating the application of
methods in the study of designated health
problem areas, interviewer transference and
issues of reflexivity. P, 536a.

572.* The Relationship of Early Hominids
and Contemporary Faunas (3) I The faunal
association of contemporary animals and
hominids world -wide. Peopling the New
World. Methods utilized to analyze fossil as-
semblages when associated with hominids.
573.* Primate Anatomy (4) I Comparative pri-
mate functional anatomy from an an-
thropological viewpoint including extensive
laboratory dissection and study of behavior,

ecology, and evolution. P, 265 or consult de-
partment before enrolling.

576.* Language in Culture (3) II Survey of the
nature of the interrelationships between lan-
guage and other cultural phenomena. P,
LING 101 or ANTH 276 (Identical with LING
576)

577* Discourse and Text (3) I 1993 -94 Anal-
ysis and cross -cultural comparison of pat-
terns of communication in discourse; modern
approaches to discourse and text. P, LING 101
or ANTH 276 (Identical with LING 577)

578.* Archaeological Analysis with Geo-
graphic Information Systems (3) II 1994 -95 An
overview of computer concepts, techniques,
and algorithms fundamental to Geographic
Information Systems (GIS). Emphasis is
placed on the use on GIS to examine, analyze,
and model archaeological and environmental
distributions within areas of study.

579* Culture and Materials Technology (3) I
Investigates the ways in which systems of
technology are embedded in a cultural con-
text and the resulting impacts on invention,
innovation and conservation, technology
transfer, and cultural change. (Identical with
MSE 579)

580.* Historical Comparative Linguistics (3) I
Types and mechanisms of linguistic change;
language and dialect formation; determina-
tion of prehistoric connections; reconstruc-
tion of proto- languages and cultures, and
their origins in time and space. P, 276 or LING
101 (Identical with LING 580)

Palynology II 1993 -94
(Identical with GEOS 581)

582.* Hopi Language in Culture (3) II A con-
versational introduction to Third Mesa dialect
of Hopi, with emphasis on cultural context
and covering essentials of Hopi language
structure. (Identical with AINS 582)

583. Sociolinguistics (3) I Contributions of
the ethnography of communication, language
variation studies, and conversation/discourse
analysis to the interdisciplinary development
of sociolinguistics. (Identical with LING 583)

584a- 584b.* Akkadian Linguistics (3 -3) I II
Introduction to the standard literary language
of the Babylonians and Assyrians. (Identical
with NES 584a -584b)

585.* Social Organization of India and
Pakistan (3) I (Identical with NES 585)

587.* Poverty and Health (3) II (Identical with
NURS 587)

588. Clinical Anthropology (3) I II (Identical
with NURS 588)

590.* Women in Middle Eastern Society (3) I
Middle Eastern society viewed from the per-
spective of women. Examines the extent to
which formal definitions of women's nature
and roles coincide with women's self- images
and activities. (Identical with NES 590)

596. Seminar
a. Paleoanthropology and Paleolithic Ar-

chaeology of Africa (3) II 1994 -95 P, in-
troductory and upper -division courses
in archaeology and physical anthropol-
ogy.

c. The Dynamics of Human Subsistence
(3) II 1993 -94

e. Pre -Columbian Art (3) [Rpt. /4] I (Identi-
cal with AR H 596e, which is home)

f.* Ceramic Analysis (3) I II 1994 -95
h.* Experimental Archaeology (3) I 1993 -94
k. Risk and Society (3) [Rpt. /6 units] I

(Identical with GEOG 596k, which is
home)

q. Near Eastern Archaeology (3) [Rpt.] I II
(Identical with NES 596q, which is
home)

r. Quaternary Geochronology (1 -4) I II
(Identical with GEOS 596r, which is
home)

597. Workshop
a. Physical and Forensic Anthropology I

(2) [Rpt.] I Consult dept. before enroll-
ing.

b. Physical and Forensic Anthropology II
(2) [Rpt.] II Consult dept. before enroll-
ing.

c.* Dendrochronology (2) 3L (Identical
with GEOS 597c, which is home)

*May be convened with 400 -level course.

600. Survey of Cultural Anthropology (3) I
Intensive introduction, overview, and syn-
thesis of cultural anthropology.

606. Women's Health in the United States (3)
II 1994 -95 An examination of social, cultural
and political- economic factors affecting wom-
en's health in historical and contemporary
contexts in the U.S. Focus on anthropological
and feminist perspectives. (Identical with WS
606)

607. Anthropological Research Methods and
Design (3) I Survey of research designs, data
collection methods, and data analysis used in
ethnographic field research by sociocultural
and medical anthropologists. Focus on practi-
cal skill acquisition.

608. History of Anthropological Theory (3) I
Survey of the foundations of contemporary
theory in the field of cultural anthropology.

631. Anthropology and Development (3) II
1994 -95 The role of anthropology in inter-
disciplinary projects involving economic de-
velopment and planned change on the na-
tional and international levels. (Identical with
AR L 631 and LA S 631)

636. Foundations of Archaeological Inter-
pretation (3) I Surveys the history of archae-
ological interpretation. Central concepts in
archaeological method and theory are
presented. Open only to graduate students
with a concentration in archaeology.

642a -642b. Advanced Field Course in Ar-
chaeology (3 -3) S Archaeological methods,
theory, and field techniques. 642a: Three -
week field excavation and survey. Fee. 642b:
Three -week laboratory processing and anal-
ysis. Fee. Registration restricted. Contact de-
partment for application, which must be re-
turned by April 1.

645. Early Civilizations (3) [Rpt. /2] II 1993 -94
Comparative analysis of early civilizations
from both the Old World and the New World,
with emphasis on regularities in cultural de-
velopment. P, 454, 456, 457, or 456a or 456b.
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665. Survey of Physical Anthropology (3) II
Modern physical anthropology including evo-
lutionary theory, genetics, skeletal biology,
primatology, paleoanthropology, human
growth, adaptability and demography.

666. Human Microevolution (3) II [Rpt.]
1994 -95 Problems and methodology in the
study of cultural, demographic, and ecologi-
cal factors affecting microevolutionary pro-
cesses in human populations. P, 665. (Identi-
cal with GENE 666)

675a -675b. Anthropology and International
Health (3 -3) 1994 -95 675a: An intensive over-
view of the field of international health and
anthropologists' contributions to it. Re-
sponses to biotechnology, primary health
care and child survival, diseases and develop-
ment; health care utilization patterns; world
systems and multinational pharmaceutical in-
dustry; health care bureaucracies; interaction
between traditional medicine and public
health. 675b: Health transitions and the
household production of health with em-
phasis on anthropological investigations of
health within a broader development context.
P, 536a.

679. Language and Ethnography (3) II Train-
ing in the use of ethnographic method in lin-
guistic and cultural research where naturally
occurring speech is data. Analysis of data
from observation, tape recording and video-
taping.

680. Survey of Linguistic Anthropology (3) II
Major theoretical and methodological issues
in linguistic analysis. Language as a cultural
code, biological and
typology, language and social reality, textual
analysis.

695. Colloquium
a. Forensic Anthropology (2) [Rpt. /6 units]

II 2R, 1L. P or CR, 468 and 597b.

696. Seminar
a. Archaeology (1 -3) [Rpt. /3] I II
b. Cultural Anthropology (1 -3) [Rpt. /3] I II

(Identical with AR L 696b and NES
696b)

c. Linguistic Anthropology (1 -3) [Rpt. /3] I
II

d. Physical Anthropology (1 -3) [Rpt. /3] I II

Applied Mathematics (APPL)
Mathematics Building, Room 414
(602) 621 -4664
Graduate Interdisciplinary Program in
Applied Mathematics

Committee:

Professors Michael Tabor, Head (Applied
Mathematics), David W. Arnett
(Physics), Thomas F. Balsa (Aerospace
and Mechanical Engineering), Harrison
H. Barrett (Optical Sciences), Jim M.
Cushing (Mathematics), William J.
Dallas (Radiology), Donald G. Dudley
(Electrical and Computer Engineer-
ing), William G. Faris (Mathematics),
Hermann Fasel (Aerospace and Me-

chanical Engineering), Hermann
Flaschka (Mathematics), W. Martin
Greenlee (Mathematics), William B.
Hubbard (Lunar and Planetary
Sciences), Bobby R. Hunt (Electrical
and Computer Engineering), C. David
Levermore (Mathematics), David O.
Lomen (Mathematics), Pierre Meystre
(Optical Sciences Center), Richard E.
Michod (Ecology and Evolutionary Bi-
ology), Jerome V. Moloney (Mathemat-
ics), Donald E. Myers (Mathematics),
Marcel E Neuts (Systems and Indus-
trial Engineering), Alan C. Newell
(Mathematics), Adrian N. Patrascioiu
(Physics), Robert B. Roemer (Aero-
space and Mechanical Engineering),
William M. Schaffer (Ecology and Evo-
lutionary Biology), Alwyn C. Scott
(Mathematics), Moshe Shaked (Math-
ematics), Thomas L. Vincent (Aero-
space and Mechanical Engineering),
Arthur T. Winfree (Ecology and Evolu-
tionary Biology)

Associate Professors Nicholas M. Er-
colani (Mathematics), Jeffrey B. Gold-
berg (Systems and Industrial Engi-
neering), Thomas G. Kennedy
(Mathematics), Edward J. Kerschen
(Aerospace and Mechanical Engineer-
ing), Jonathan I. Lunine (Planetary
Sciences), John N. Palmer (Mathemat-
ics), T. W. Secomb (Physiology),
Daniel L. (Physics)

Assistant Professors Bruce J. Bayly
(Mathematics), Moysey Brio (Mathe-
matics), Kwok Wing Chow (Mathe-
matics), Joseph A. Zehnder (At-
mospheric Sciences)

A list of affiliate members is available
upon request.

The Program in Applied Mathematics
offers courses of study leading to the
Master of Science and Doctor of Philoso-
phy degrees. It supports and encourages
research in many areas of mathematical,
physical, biological, and engineering
sciences in which the use and develop-
ment of mathematical methods and
modeling techniques play a central role.

Students entering the program are ex-
pected to have a strong background in
mathematics including advanced cal-
culus, complex variables and differential
equations. However, entry into the pro-
gram is not restricted to students who
have an undergraduate mathematics ma-
jor. Courses of study in the program are
flexible and individually designed. In the
first year, students take a sequence of
core courses offered in conjunction with
the Department of Mathematics, which
includes numerical analysis, principles
of analysis, and methods of applied
mathematics. In addition, students at-
tend a series of weekly case studies in

which members of the program describe
recent or current research work. In sub-
sequent years students are able to
choose from a broad variety of courses
suited to their evolving research inter-
ests.

For the Doctor of Philosophy degree a
dissertation is required. This dissertation
is expected to contain original contribu-
tions by the student to the solution of a
mathematical problem in a scientific dis-
cipline, or to the development of applica-
ble mathematical methods and/or mod-
eling techniques.

The listed members of the program
are actively involved in the supervision
and /or teaching of program graduate
students. The departmental affiliations
of the faculty in this list give an indica-
tion of the breadth of research activities.
In addition, the program has a substan-
tial body of affiliate members who are
involved in research with a strong ap-
plied mathematics component and who
are potential research advisors. The
combined network of members and affil-
iate members creates an unusually broad
base of interdisciplinary research oppor-
tunities in applied mathematics.

Arabic
(See Near Eastern Studies)

Architecture (ARCH)
Architecture Building, Room 104
(602) 621 -6751
Professors Robert G. Hershberger, Dean,

Charles A. Albanese, Kenneth N.
Clark, Robert C. Giebner, Acting Asso-
ciate Dean, Ronald R. Gourley (Emer-
itus), Ellery C. Green, Gordon Heck
(Emeritus), William Kirby Lockard
(Emeritus), Fred S. Matter, Robert E.
McConnell (Emeritus), Richard L.
Medlin, Robert L. Nevins, Robert R.
Rice, Sandra Rosenbloom, Linda W.
Sanders, Harris Sobin, William P.
Stamm

Associate Professors Harry der Bogho-
sian, Nader V. Chalfoun, Dennis Dox-
tater, Robert W. Dvorak, Charles Poster

Assistant Professors Dominique
Bonnamour -Lloyd, Richard A.
Ebeltoft, Abigail Van Slyck

The College of Architecture offers a pro-
gram leading to the second professional
degree, Master of Architecture. For in-
formation concerning this degree pro-
gram, see Requirements for Master's
Degrees /Master of Architecture elsewhere
in this catalog.
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501.* Systems Approach in Architectural De-
sign (6) Design and programming of built
form which changes and grows with system-
atic clarity; emphasis on the interface with
contextual systems of activity and integrated
choices of structural and environmental con-
trol systems. Fee. P, 270, 302.

502.* Topics in Architectural Design (6) Stu-
dio work emphasizing design of large build-
ings or building complexes in one of the fol-
lowing: building design, urban design,
campus design, design competitions,
computer -aided design. Offerings are limited
by faculty availability, and all topics may not
be offered each year. Other topics may be in-
troduced. Fee. P, 401.

503.* Solar Utilization in the Built Environ-
ment (3) I Survey of solar energy utilization
principles, methods and case studies focused
upon building and site planning design.

504.* Architecture and Planning in Mexico
(3) I Study of architectural development in
Mexico during the prehispanic, Spanish colo-
nial and contemporary periods, with em-
phasis on design ideas from each period.
(Identical with LA S 504)

512.* Topics in Design Communication (3) I
II [Rpt. /2] Directed studies in advanced de-
sign communications. Topics vary. Selected
topics may include rendering, design publica-
tions, public relations, portfolio preparation.
Other topics may be introduced. P, 277, 301.

513.* Architecture and the Arid Region (2) I
Studies of the relationship between architec-
ture and the climatic characteristics of arid
regions with emphasis on passive cooling
techniques. P, 302.

514.* History of American Architecture (3) II
Developments in American architecture from
the colonial to the early modern period. P, 6
units of art history or architectural history.
Nonmajors may petition to enroll.

522.* Urban Communication (3) [Rpt. /6
units] II Study of design communication in
urban settings including perception, way
finding and systems of signage. Class project
of a specific urban area required. P, 222, 301.

524.* Modern Architecture (3) II Study of re-
cent architectural developments throughout
the world, focusing on the personalities, the-
ories and issues influencing built form since
1945. P, 334.

527.* Field Methods in Environmental Psy-
chology (3) II (Identical with PSYC 527)

532.* Video and Media in Design Communi-
cation (3) [Rpt. /1] II Introduction to video and
other media in architectural design communi-
cation with emphasis on photographic repro-
duction, graphic design, desktop publishing,
slide photography, slide presentations, and
video production. Personal presentations
based upon communication psychology and
theory.

533.* Lightweight Construction Techniques
(3) II Survey of lightweight construction tech-
niques, including pneumatics, tensile mem-
branes, three -dimensional cable nets, grid
shells and flexure stiff plates.

534.* History of the American House (3) I
Survey of American domestic buildings from

European settlement to the present including
social, political, and economic forces affecting
architectural change. P, 201, admission to pro-
fessional phase.

539.* Construction Documents (3) I Content,
intent, functions and practice of preparing
documents needed for various construction
delivery systems. P, 302.

542.* Architectural Photography (3) II The-
ory and practical techniques for the varied
use of photography in the field. Emphasis on
the "daily use" of 35mm equipment and color
slide films for self expression, documentation
(exteriors /interiors), copywork, scale models
and simulation. Introductory hands -on ex-
ploration of large format photography with
polaroid film.

543.* Architecture in the Mediterranean (3) S
Summer study tour of the Mediterranean
focusing on architecture. Includes Greece and
the Greek islands. Seminars and graphic and
written projects and assignments. Emphasis
on field investigation.

544.* Site Planning (2) II Studies relating to
design determinants for development of out-
door space. Lectures and exercises dealing
with individual design criticism including to-
pography, hydrology, climate, and vegetation:
Final project summarizing and applying all
criteria to a realistic development project is
required. P, 302.

551.* Emphasis Areas in Architecture (6) I
Studio work emphasizing one of the follow-
ing: desert architecture, community design,
historic preservation, design communication,
computer -aided design, entrepreneurial de-
sign, architectural programming and evalua-
tion. Offerings are limited by faculty avail-
ability, and all topics may not be offered each
year. Other topics may be introduced. P, 334,
335, 336, 402, 428.

559.* Ethics and Practice (3) I Standards and
values of architectural services and profes-
sional project and practice management. P,
270 and 402.

562.* Design Communications (3) [Rpt. /1] I
Advanced topics in design communication. P,
402.

563.* Computer Energy Analysis (3) [Rpt. /1] I
Utilization of computer simulation in energy
analysis and design of buildings. Prediction
of thermal performance and energy con-
sumption. Fundamentals of solar energy,
building physics and human thermal comfort.
P, 302.

564.* Women in American Architecture (3) II
1993 -94 Women as users, patrons, and archi-
tects of American buildings with emphasis on
understanding the relationship between gen-
der and architecture in the history of the
United States. P, junior standing. (Identical
with ARH 564 and W S 564)

570.* Computer Graphics in Architecture (3)
II Introduction to the theory, techniques, and
applications of computer -aided design, cen-
tering on computers in the design process
using two and three dimensional graphics to
represent architectural data bases. Lectures
and seminars on technical topics, plus inten-
sive experience on graphic work stations. P,
270 and 202.

573.* Introduction to the Conservation of
Cultural Resources (3) I An overview of the
Historic Preservation movement in America,
including discussion of concepts, rationale for
and methods of resource utilization, imple-
mentation of plans, legislation, etc. Field
trips.

580.* Computer Applications in Architecture
(3) I Introduction to the theory, techniques,
and applications of computer -based architec-
tural presentations and color renderings.
Focusing on generating photo realistic archi-
tectural images and fly -throughs that are as-
sembled in a finished multimedia presenta-
tion. Intensive experience on graphic work
stations. P, 470.

583.* Advanced Computer Energy Analysis
(3) [Rpt. /1] II Prediction of thermal perfor-
mance of buildings, using computer simula-
tion. Applications of advanced conservation
and passive solar systems, cost benefit anal-
ysis and economic optimization. P, 463/563.
584.* Planning the Built Environment (2) I A
lecture survey dealing with the origins and
implications of the physical manifestations of
communal ordering systems. An analytic vo-
cabulary is developed with which current and
historic settlement patterns are visually com-
pared to discover spatial attributes as a di-
mension of human experience. P, 302 and
334. (Identical with PLNG 584)

587.* Space: A Social -Cultural View (3)
[Rpt. /1] I Human, socio- cultural use of space
including processes of symbolic expression.
Investigation of the role of space through eth-
nographic readings describing both ritual and
architectural examples. Consult department
before enrolling.
596. Seminar

a.* Readings in Architectural Theory (2-4)
[Rpt.] I II Open to non -majors.

u. Interdisciplinary Environment -
Behavior- Design (3) II (Identical with
ENV 596u, which is home)

597. Workshop
a. Architecture (3 -8) [Rpt.] I II Open to

non -majors. (Identical with PLNG 597a)
b.* Special Projects in Architecture (1 -3)

[Rpt. /6 units] I II S Consult college be-
fore enrolling.

i.* Community Design for Non -Designers
(3) I Field trips. Open to nonmajors
only. (Identical with L AR 597i and
PLNG 597i)

*May be convened with 400 -level course.

696. Seminar
b. Financing Public Services (3) I (Identical

with PLNG 696b)

Arid Lands Resource
Sciences (AR L)
845 N. Park Avenue, Room 102
(602) 621 -1955

Graduate Interdisciplinary Program in Arid
Lands Resource Sciences
Committee:
Professors Paul G. Bartels (Plant

Sciences), Robert B. Bechtel (Psychol-
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ogy), Michael E. Bonine (Near Eastern
Studies), Herbert E. Carter (Emeritus),
Dennis C. Cory (Agricultural and Re-
source Economics), Stanley N. Davis
(Emeritus), Peter F. Ffolliott (Renewable
Natural Resources), Martin M. Fogel
(Renewable Natural Resources), Ken -
nith E. Foster (Arid Lands), Roger W.
Fox (Agricultural and Resource Eco-
nomics), Lay J. Gibson (Geography
and Regional Development), C. Vance
Haynes (Geosciences), Helen M. In-
gram (Political Science), Paul S. Martin
(Geosciences/Emeritus), Fred S. Matter
(Architecture), Eric A. Monke (Agri-
cultural and Resource Economics),
James W. O'Leary (Plant Sciences),
Stanley J. Olsen (Anthropology),
Richard W. Reeves (Geography and
Regional Development), Michael B.
Schiffer (Anthropology), Donald C.
Slack (Agricultural and Biosystems
Engineering), Thomas Weaver (An-
thropology)

Associate Professors Charles F. Hutchin-
son, Chair (Arid Lands), D. Robert
Altschul (Geography and Regional
Development), Bonnie C. Colby (Agri-
cultural and Resource Economics),
Owen K. Davis (Geosciences),
Michael J. Donoghue (Ecology and
Evolutionary Biology), Katherine K.
Hirschboeck (Laboratory of Tree -Ring
Research), Joseph J. Hoffmann (Arid
Lands), Stuart E. Marsh (Geography
and Regional Development), John W.
Olsen (Anthropology), Thomas K.
Park (Anthropology), Dennis T. Ray
(Plant Sciences), Robert H. Robichaux
(Ecology and Evolutionary Biology),
Steven E. Smith (Plant Sciences), Bar-
bara N. Timmermann, Vice -Chair
(Arid Lands), James C. Wade (Agri-
cultural and Resource Economics),
Donovan Wilkin (Renewable Natural
Resources)

Assistant Professors Lisa J. Graumlich
(Laboratory of Tree -Ring Research),
Steven R McLaughlin (Arid Lands),
Thomas W. Swetnam (Laboratory of
Tree -Ring Research), Thomas L.
Thompson (Soil and Water Science)

The Program on Arid Lands Resource
Sciences offers a program of graduate
study leading to the Doctor of Philoso-
phy degree with a major in arid lands
resource sciences. The program is inter-
disciplinary and provides an academic
environment in which to examine the
ecological, economic and social factors
which influence the sustainable use of
arid and semiarid lands. It is structured
around three general areas of study, or
tracks.

Developmental studies focus on deter-
mining strategies for resource develop-
ment and management that can be sus-

tained locally without external support.
Tools upon which the track draws come
from many disciplines including agri-
cultural economics, agronomy, applied
anthropology, applied ecology, range
science, soil science, and watershed
management.

Ethnoecological studies focus on the in-
teraction between humans and their
physical and biological environment.
The ethnoecological track draws heavily
on several disciplines or traditions
within disciplines, including anthropol-
ogy (ethnology, archaeology, eth-
nobotany), geography (human ecology),
ecology (botany), and plant sciences
(economic botany).

Physical studies focus on the interac-
tion of two or more of the physical ele-
ments of the environment. Climate is
usually one of those elements. The phys-
ical studies track draws on the allied
earth sciences including atmospheric
sciences, geosciences, hydrology, water-
shed management and those parts of en-
gineering, economics, and architecture
that are concerned with large and endur-
ing transformations of the arid land-
scape.

Application materials are available
from the department. All applicants
must provide the following directly to
the department: General Graduate Rec-
ord Examination scores, three letters of
recommendation, a list of publications
and special papers, curriculum vitae,
personal resume, proposed study pro-
gram, and a brief statement of long
range professional plans. Interested stu-
dents should request additional informa-
tion from the program chairman. Doc-
toral students with majors in other fields
may use arid lands resource sciences as
a minor field.
512. Economic Policy in Developing Coun-
tries (3) II (Identical with AREC 512).

521. Physical Climatology (3) II (Identical
with ATMO 521).

523. Hydrology (3) I (Identical with C E 523).

531. Anthropology and Development (3) II
(Identical with ANTH 531).

535. Water Management in Dryland Eco-
systems (3) I (Identical with WS M 535).

541. Economic Botany of Arid Lands
1993 -94 (Identical with PL S 541).

550. Geomorphology (4) I (Identical with
GEOS 550)

564. The Arid and Semiarid Lands (3) I
(Identical with GEOG 564)

565. Physical Aspects of Arid Lands (3) II
(Identical with GEOG 565)

575. Economics of Natural Resource Policy
(3) I (Identical with AREC 575)

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

(3) I

595. Colloquium
a. Current Research (1) [Rpt. /8 units] I II

596. Seminar
a. Physical and Biological Characteristics of

Arid Lands (3) [Rpt. /6 units] I 1993 -94
b. Use and Management of Arid Lands (3)

[Rpt. /6 units] II 1993 -94
c. Cultures and Institutions of Arid Lands

(3) [Rpt. /6 units] I 1994 -95
d. Current Topics in Arid Land Research (3)

[Rpt. /6 units] II 1994 -95

696. Seminar
b. Cultural Anthropology (1 -3) [Rpt. /3] I II

(Identical with ANTH 696b, which is
home)

Art (ART /ARE /ARH)
Art Building, Room 104
(602) 621 -7570
Professors Jon Meyer, Head, Warren H.

Anderson (Emeritus), Robert Col -
escott, Michael E Croft, Douglas Den -
niston (Emeritus), Margaret B.
Doogan, Moira Geoffrion, Judith
Golden, Dwaine Greer, Maurice K.
Grossman (Emeritus), Harmony Ham-
mond, Carl R. Heldt (Emeritus),
Charles V. Hitner, Luis Jimenez, Den-
nis Jones, Vincent Lanier (Emeritus),
Bruce E. McGrew, Ellwood C. Parry, III,
Robert M. Quinn (Emeritus), Sheldon
Reich, Barbara Rogers, Jean
( Emerita), Lynn Schroeder (Emeritus),
Gayle Wimmer

Associate Professors Rosemarie T. Ber-
nardi, Jerold Bishop, Jackson Boelts,
Aurore Chabot, John E Heric, Harold
H. Jones, D. Keith McElroy, Bart J.
Morse, Mikelle Omani, Andrew Polk,
Kenneth Shorr, Robert P. Tobias

Assistant Professors Jeanne M. Carrigan,
David Christiana, Pia Cuneo, Lynn
Galbraith, Paul Ivey, Ellen McMahon,
Barbara Penn, Sheila Pitt, Julie Plax,
Alfred Quiroz, Joyan Saunders, Sta-
cie G. Widdifield, Jane Welch Williams

Degrees

Master of Fine Arts: Concentrations are
available in painting, drawing, sculp-
ture, the print processes, ceramics, met-
alwork, graphic design, photography,
fibers and combined media. For further
information concerning this degree see
Requirements for Master's Degrees/Master
of Fine Arts elsewhere in this catalog.

Master of Arts (major in art history):
Applicants may be admitted with 18
units of undergraduate credit in art his-
tory or with 12 such units plus a sub-
stantial amount of credit in related areas
of study.

The Master of Arts with a major in art
history requires a minimum of 30 units
in art history, including three units of
511, six units of 596, and three to six
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units of 910. With the approval of the
advisor, other courses may be sub-
stituted for a portion of the 24 -unit art
history requirement. A maximum of 9
units may be in individual studies in-
cluding 900 and 910. A reading knowl-
edge of French or German or other ap-
proved language must be demonstrated
before the Comprehensive Examination
may be taken and the Comprehensive
Examination be passed prior to under-
taking thesis work. The Comprehensive
Examination may be taken no more than
twice. A thesis is required.

A concentration in museum studies is
available. For further information contact
the Art Department.

Master of Arts (major in art education)
is a 30 -unit program which encourages
students to individualize their studies
with courses from other subject disci-
plines such as art history, art therapy,
studio art, education, and other related
fields

All students must complete at least 15
units in art education course work, in-
cluding courses in research methods and
current issues upon approval of their art
education advisor. Other graduate -level
courses on selected art education topics
will be offered each semester.

Requirements for entry into the grad-
uate art education program include: an
undergraduate degree in art, education,
psychology, or other related field; three
letters of recommendation sent directly
to the Art Education office; a written au-
tobiographical statement; a current re-
sume, and evidence of scholarship and/
or studio work. Further documentation
may be requested.

Special facilities for graduate work in-
clude the works devoted to art within
the T. E. Hanley Collection of 3Z000 vol-
umes; the Samuel H. Kress Collection of
14th to 19th Century European art, in-
cluding the surviving panels of the Re-
tablo of Ciudad Rodrigo by Fernando
Gallego; the Charles Leonard Pfeiffer
Collection of American art, consisting of
more than 100 contemporary American
paintings; the Edward Joseph Gallagher
III Memorial Collection of contemporary
American paintings and European, Latin
American, and Oriental objects of art;
and miscellaneous collections, including
the University Print Collection of notable
examples of various graphic arts. The
Center for Creative Photography houses
50,000 photographic prints, archives of
negatives, correspondence and memo-
rabilia as well as a specialized library of
over 12,000 volumes. The University of
Arizona Museum of Art schedules ex-
hibitions from these collections and,
from time to time, other exhibitions of
general or special interest.

Studio Art (ART)
505. Graduate Figure Drawing (3) [Rpt. /5] I II
Special problems in drawing, using the class-
room model and outside sources as refer-
ences for personal expression. 6S. Fee.

509. Graduate Drawing Critique (3) [Rpt. /5] I
II Individual exploration in drawing media
and visual concepts. Classroom and individ-
ual critiques.

541.* Advanced Photography (3) [Rpt.] I II
Current trends, philosophies and experimen-
tation in still photography. 2R, 2S. Fee. P, 341,
acceptance of portfolio.

546.* Experimental Color Photography (3)
[Rpt. /1] I Nontraditional approaches to color
photography including the use of black -and-
white and color negatives, manipulation of
the negative, dyes and paints added to the
print. Development of personal vision en-
couraged. 2R, 2S. Fee. P, 241; 341a, 341b or
341c; 346, acceptance by portfolio.

547* Mixed Media Book (3) [Rpt. /1] I II In-
vestigation of the book as a format for pre-
senting visual material; the process of making
simple books. Contemporary bookmakers
will be presented. 2R, 2S. Field trips. P, 12
units of upper- division studio art courses.

548.* Video for Artists (3) I II Seniors and
graduate students utilize small format video
camera and editing to extend /amplify con-
cepts that have developed in their artistic in-
quiry. 2R, 2S. Field trips. P, admission by
portfolio.

549.* Advanced Artists' Video (3) [Rpt. /1] II
Students will produce individual video proj-
ects with an experimental, self -expression
orientation. There is also an option to com-
bine video with performance or to incorpo-
rate it within an installation context. P, port-
folio review and ART 349 or M AR 314.

550. Graduate Relief Printmaking (3) I II Re-
lief printmaking with emphasis on individual
research, personal direction and professional
standards. 6S. Fee.

551. Graduate Intaglio (3) I II Intaglio
printmaking with emphasis on individual re-
search, personal direction and professional
standards. 6S. Fee.

553. Graduate Alternative Methods in
Printmaking (3) I II Nontraditional ap-
proaches to printmaking with emphasis on
individual research, personal direction and
professional standards. 6S. Fee.

555. Graduate Lithography (3) I II Lithogra-
phy with emphasis on individual research,
personal aesthetic, and professional stan-
dards. 6S. Fee.

565. Graduate Graphic Design Problems (3)
[Rpt. /1] I II Two- and three -dimensional de-
sign considerations with emphasis on con-
ceptualization and presentation. 6S. Field
trips. Fee. P, acceptance of portfolio.

566.* Editorial Illustration (3) [Rpt. /1] I Prob-
lems in editorial and book illustration. 6S.
Fee. P, 9 units of illustration courses and ap-
proval of portfolio.
567. Graduate Illustration (3) [Rpt. /1] I II Ex-
ploration of any optical material or phe-

nomenon as a possible solution to illustration
problems. 6S. Fee. P, 466, acceptance of port-
folio.

569.* Portfolio Preparation (3) [Rpt. /1] II Final
approach to completion of portfolio. Student's
portfolio is critiqued in areas of order, style,
and degree of presentation to bring it to a
professional level. 6S. Fee. P, 9 units of
graphic design courses and approval of port-
folio.

571.* Advanced Jewelry and Metalsmithing I
(3) [Rpt. /4] I Advanced study of the various
materials and methods in the construction of
jewelry and metalwork. 6S. Fee. P, 9 units of
metalwork.

572.* Advanced Jewelry and Metalsmithing
II (3) [Rpt. /1] II Advanced problems in design
and execution of jewelry and metalsmithing
projects. Preparation of professional creden-
tials including portfolio, photographing, ren-
dering, exhibitions, and resumes. Fee. P, 471.

573.* Advanced Ceramics (3) [Rpt. /5] I II Indi-
vidual studio research and instruction, with
emphasis on personal creative development.
1R, 4S. Fee. P, 373, acceptance of portfolio by
ceramic faculty.

576. Advanced Fibers (3) [Rpt. /5] I II Individ-
ual interpretations of concept into finished
fiber works.

578. Graduate Two -Dimensional Fiber Tech-
niques (3) I Advanced fiber technique course
for graduate students who wish to develop
further their strengths in special technical
areas. Stresses two- dimensional work. 6S. P,
consult department before enrolling.

579. Graduate Three -Dimensional Fiber
Technique (3) II Advanced fiber technique
course for graduate students who wish to de-
velop further their strengths in special techni-
cal areas. Stresses three -dimensional work.
6S. P, consult department before enrolling.

580. Graduate Painting (3) [Rpt. /5] I II Gradu-
ate study in painting with an emphasis on the
development of a personal imagery and body
of work. 6S.

582. Projects in Recent Art (3) [Rpt. /6 units] II
Advanced level study and studio application
of contemporary art, ideas and practices, 1960
to the present. 6S.

583.* Combining Media (3) [Rpt.] Individual
and group projects, including collages, con-
structions, image sequences, and elements
from other art forms (sound, language, move-
ment, etc.).

585. Graduate Watercolor Painting (3) [Rpt. /5]
I II High level experimentation in personal
expression with watercolor and related me-
dia. Demonstration and critique.

587a. Sculpture /Casting Materials (3) [Rpt. /3]
I II An in -depth exploration of the techniques
and concepts of casting. Advanced process of
mold making as applied to individual direc-
tions. 6S. Fee.

587b. Sculpture Materials /Metal and Wood
Fabrication (3) [Rpt. /3] I II An in -depth ex-
ploration of advanced processes and concepts
of sculpture through metal and wood fabrica-
tion. 6S. Fee.
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587c. Sculpture Materials /Carving (3)
[Rpt. /3] I II Advanced processes of subtractive
thinking through direct carving versus spe-
cific imagery. 6S. Fee.

587d. Sculpture Materials /Glass Casting and
Slumping (3) [Rpt. /3] I II Advanced research
and studio work in materials and processes of
glass casting and slumping. 6S. Fee.

587e. Sculpture Materials/Experimental and
Combined Media (3) [Rpt. /3] I II In -depth
advanced -level exploration of concepts, pro-
cesses and personal direction through com-
bining media and experimental sculpture
processes. 6S. Fee.

587£ Sculpture Materials /Site Specific Con-
cepts (3) [Rpt. /3] I II The development and
research of specific sites and the ramification
of sculptural placements within these sites.
Students will develop plans and models that
reflect individual concepts. 6S. Fee.

587g. Sculpture/Kinetic Materials (3) [Rpt. /3]
I II An in -depth exploration of the techniques
and concepts of kinetic sculpture as applied
to individual directions. 6S. Fee.

596. Seminar
p. Photography and Language (3) [Rpt. /1]

II 2R, 2S. Open to majors only.
s. 3 -D Concepts (3) [Rpt. /3] II

597. Workshop
a.* Professional Practices in Art (3) I II P, 12

units of studio or art history.
b.* Professional Experiences in Art (3)

[Rpt. /9 units] I II S P, 12 units of studio
or art history.

*May be convened with 400 -level course.

600. Painting Concepts (3) [Rpt. /2] I II Pre-
sentation of one's painting concepts and the
concepts of others, citing parallel influences,
research, related ideas and implications for
highly concentrated student and faculty dis-
cussion.

642. Studio Photography Critique (3) [Rpt. /5]
I II Investigation of practical methods of cri-
tique and their influence on an artist's devel-
oping body of work. Limited to art majors
with photography concentration.

656. Graduate Printmaking (3) [Rpt. /18 units]
I II Printmaking with emphasis on aesthetics,
conceptualization, technical competency, ar-
tistic literacy, and personal direction. 6S. Fee.
P, consult department before enrolling.

671. Graduate Jewelry and Metalsmithing
(6 -10) [Rpt. /6] I II Graduate study in all phases
of jewelry and metalwork. 12 to 20S.

673. Graduate Studio in Ceramics (3 -10)
[Rpt. /6] I II S Studio research and instruction
with emphasis on personal creative develop-
ment. 12 to 20S. Field trips. Fee. P, 473.

676. Graduate Fiber Studies (6 -10) [Rpt. /6] I II
Graduate experimentation in all aspects of fi-
ber work, with emphasis on the development
of a personal style within the medium. 12 to
20S.

680. Graduate Studio (6 -10) [Rpt. /6] I II P, 12
units of graduate credit in art.
687. Graduate Problems in Sculpture (3)
[Rpt. /4] I II Emphasis on aesthetics, concep-
tualization, technical competency, artistic lit-

eracy, and personal direction. 6S. Fee. P, con-
sult department before enrolling.

Art Education (ARE)
500.* Art for Exceptional Learners (3) Adap-
tation of structured art curricula to excep-
tional learner populations. P, course in art or
special education.

530. Introduction to Research in Art Educa-
tion (3) I II Development of competency in
application of language, methods, and diverse
research procedures used in the visual arts
and education as demonstrated by a scholarly
written research report.

531.* The Teaching of Art (3) II Exploration
of art education curricula and instructional
methodology in the elementary school. P,
TTE 300, EDUC 350; CR, 338L and 400.

532. Survey of Art Therapy (3) I Surveys the
development of art therapy in the United
States through examination of the literature,
theories, and current trends in the field.

533. Art Curriculum Development (3) Critical
analysis of theory and practice of art curricu-
lum development for various educational set-
tings. Preparation .and evaluation of innova-
tive art curriculum materials.

537. Art Therapy Techniques I (3) I Explores
the use of art related projective assessments
and art therapy treatment issues and tech-
niques used with adolescents.

538. Art Therapy Techniques II (3) I Applica-
tion of art therapy techniques used with adult
populations, such as families and geriatric
groups in a variety of treatment settings.

539. Art, Symbolism, and Psychopathology
(3) II 1993 -94 Introduction to behavioral and
psychological charactistics of various disor-
ders with emphasis on the types of artistic
symbolism manifested by each group.

596. Seminar
h.* Current Issues in Art Education Theory

and Practice (3) [Rpt. /12 units] I II

*May be convened with 400 -level course.

630. History and Philosophy in Art Educa-
tion (3) Critical examination of literature con-
taining fundamental concepts that have
shaped the development, scope, and current
significance of art education.

633. Issues and Recent Research in Art Edu-
cation (3) I The identification of problems in
art education at various curricular levels; ex-
amination of related research with possible
implications for practice.

693. Internship
e. Art Therapy (1 -12) [Rpt. /15 units] I II S

Open to majors only. 3 -9 L. P, 532; con-
sult department before enrolling.

Art History (ARH)
511. Methods of Art History (3) I Major intel-
lectual approaches to the visual arts devel-
oped within the past 150 years. Field trips.
Open to majors only.
512a-512b-512c-512d.* Medieval Art (3- 3 -3 -3)
The history of art and architecture in Western
Europe and Byzantium between ca. 300 and
ca. 1300. 512a: Early Christian and Byzantine

Art. 512b: Early Medieval Art. 512c: Roman-
esque Art. 512d: Gothic Art. May be taken in
any order. P, 6 units of history or art history.

513a-513b-513c.* Renaissance Art in Italy
(3 -3 -3) Painting, sculpture and architecture in
Italy. 513a: 13th -14th centuries. 513b: 15th cen-
tury. 513c: 16th century. 513a is not prereq-
uisite to 513b or 513c.

514a- 514b.* Northern Renaissance Art (3 -3)
514a: Development of Netherlandish painting
during the late 14th through the 15th cen-
turies. 514b: Art of the Reformation (16th cen-
tury) in Germany and the Netherlands. P, 6
units of history or art history. 514a is not pre-
requisite to 514b.

517a- 517b.* 19th -Century European Art (3 -3)
Painting and sculpture. 517a: From the French
Revolution to about 1850. 517b: From about
1850 through Impressionism. P, 6 units of his-
tory or art history.

518a- 518b.* 20th -Century Art (3 -3) Painting
and sculpture in Europe. 518a: 1888 to World
War I. 518b: Between the World Wars. P, 6
units of history or art history. 518a is not pre-
requisite to 518b.

522x- 522b.* Pre -Columbian Art (3 -3) 522a:
Art of the high cultures of Mesoamerica, with
the focus on architecture, sculpture, painting
and crafts prior to European contact. 522b:
Pre -Columbian art of Central and South
America, with particular attention to the An-
dean area. 522a is not prerequisite to 522b.
(Identical with ANTH 522a -522b and LAS
522a -522b)

523a- 523b.* The Art of Mexico (3 -3) I II 523a:
The art of Colonial Mexico, from the early
16th century to the late 18th century. The
effects of the Spanish conquest on native tra-
ditions; public, private and sacred patronage;
the effects of the Bourbon reforms. Painting,
sculpture, architecture, graphic and minor
arts. 523b: The art of Modern Mexico, from
the late 18th century to the early 20th century.
The Independence Period, the National
Period, and the Revolutionary Period. Paint-
ing, sculpture, architecture, graphic and
minor arts. 523a is not prerequisite to 523b.

524a- 524b.* History of Photography (3 -3)
524a: From its invention to 1895; Impact of
photography on the art and culture of the
19th century. 524b: As an art medium from
1895 to 1965. P, 6 units of art history. 524a is
not prerequisite to 524b.

529a-529b-529c-529d.* American Art (3- 3 -3 -3)
Art in the United States. 529a: Colonial art.
529b: 19th century art. 529c: From 1900
through 1940. 529d: Twentieth century Ameri-
can art from the 1930s to recent times. May be
taken in any order. P, 6 units of history or art
history.

534.* History of the American House (3)
(Identical with ARCH 534)

535.* History of Prints (3) The technique and
functions of the printmaking media from
their inception in the 15th century to the
present. P, ARH 117 or 118.

539a.* African Art (3) I African art in context
through chronological, interdisciplinary
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focus; the art of Northeast Africa, Nigeria and
Yoruba Diaspora. Field trip. P, 339.

539b.* African Art (3) II African art in context
through chronological, interdisciplinary
focus; the main traditions of the Southern
Savannah, Equatorial Africa and the Eastern
Sudan. Field trip. 439a is not prerequisite for
439b/539b. P, 339.

552.* Etruscan Art and Archaeology (3)
(Identical with CLAS 552)

554.* Greek and Roman Sculpture (3) (Iden-
tical with CLAS 554)

556.* Greek and Roman Painting (3) (Identi-
cal with CLAS 556)

557* Greek Architecture (3) (Identical with
CLAS 557)

561.* Greek Pottery 1200 -400 B.C. (3) (Identi-
cal with CLAS 561)

564.* Women in American Architecture (3)
(Identical with ARCH 564)

581.* Contemporary Theory and Criticism
(3) [Rpt. /2] I II Discussion of the theory and
criticism of contemporary art since 1960 based
on assigned readings and slide presentations.

584.* Roman Art and Architecture (3) (Identi-
cal with CLAS 584)

596. Seminar
a. Ancient Art and Archaeology (3)

[Rpt. /30 units] (Identical with CLAS
596a)

b. Problems in Renaissance -Baroque (3)
[Rpt. /2] II

c. Studies in Medieval Art (3) [Rpt. /2] I II
e. Pre -Columbian Art (3) [Rpt. /4] I Consult

instructor before enrolling. (Identical
with ANTH 596e)

f. History of Photography (3) [Rpt. /4] I II
P, 424a or 424b.
Colonial and 19th -Century American
Art (3) [Rpt. /3] I 1994 -95 Field trips.

i. Issues in Contemporary Theory and
Criticism (3) [Rpt. /6 units] I II Consult
department before enrolling.

m. Issues in Mexican Art (3) P, consult
department before enrolling.

n. American Art (3) [Rpt. /2] I II

*May be convened with 400 -level course.

693. Internship
a. Art Museum Training (1 -6) [Rpt. /12

units] I II Open to students concentrat-
ing in museum studies only. P, 12 units
of graduate art history courses.

b. Curatorial Training for Archives of Pho-
tography (1 -6) [Rpt. /12 units] I II Open
to students concentrating in museum
studies only. P, 511, 12 units of graduate
art history courses.

c. Archivist Training for Collection of Pho-
tography (1 -6) [Rpt. /12 units] I II Open
to students concentrating in museum
studies only. P, 12 units of graduate art
history courses.

d. Archives of Photography: Preservation/
Cataloging (1 -6) [Rpt. /12 units] I II Open
to students concentrating in museum
studies only. P, 511, 12 units graduate art
history courses.

g

Astronomy (ASTR)
949 N. Cherry Avenue, Room N204
(602) 621 -2288
Professors Peter A. Strittmatter, Head,

J. Roger Angel, W. David Arnett, John
Black, Adam Burrows, Thomas
Gehrels (Lunar and Planetary Labora
tory), William E Hoffmann, J. R. Jokipii,
Robert C. Kennicutt, Jr., James W.
Liebert, Frank J. Low, George H. Rieke,
Elizabeth Roemer, Thomas L. Swihart,
Rodger I. Thompson, William G.
Tifft, Neville J. Woolf

Associate Professors Willy Benz, John
Bieging, William J. Cocke, Christopher
Impey, Fulvio Melia, Andrzej G.
Pacholczyk, Marcia Rieke, Gary D.
Schmidt, Raymond E. White

Assistant Professors Jill Bechtold,
Christopher Walker

Associate Astronomers E. Keith Hege,
Edward W. Olszewski

Project Scientist Robert N. Martin
Adjunct Astronomer Richard Green

The department offers programs leading
to the Master of Science and Doctor of
Philosophy degrees with a major in
astronomy. Specializations are available
within the department in theoretical or
observational astrophysics and in astro-
nomical instrumentation. In addition,
the Department of Planetary Sciences of-
fers a concentration in solar system
astronomy, and the Committee on Opti-
cal Sciences, through the Optical
Sciences Center, offers advanced degrees
and research in its own field of special-
ization. For further information see Op-
tical Sciences and Planetary Sciences
elsewhere in this catalog.

In view of the heavy demand for ad-
mission to the graduate program, appli-
cants are required to submit scores from
the Graduate Record Examination (Apti-
tude and Advanced Test in Physics). Ap-
plications for financial aid must be sup-
ported by letters of recommendation.
Undergraduate majors in physics, math-
ematics, or astronomy are preferred but
exceptions may be made for applicants
with other majors in special circum-
stances.

For the Master of Science degree, a
written document but not a formal
thesis is required. A final oral or written
examination is required.

Successful completion of four of the
eight "core" graduate courses (515, 518,
522, 535, 540, 541, 545, and 582), as well
as three graduate physics courses, is a
prerequisite for more advanced graduate
work in either the Master of Science or
the Doctor of Philosophy program.

Doctoral students from other depart-
ments who elect to minor in astronomy
must complete 12 acceptable graduate
units in astronomy.

The facilities of the University of Ari-
zona Observatories, which are associ-
ated with the Department of Astronomy,
are available for student research. The
90 -inch, 36 -inch, and 20 -inch reflecting
telescopes are located at the Kitt Peak
Observing Station, 48 miles southwest of
Tucson and within the grounds of the
Kitt Peak National Observatory. A dor-
mitory and office building provide facili-
ties for overnight and extended observ-
ing periods. The Steward Observatory,
in collaboration with the Smithsonian
Astrophysical Observatory, has con-
structed a 6- element Multiple Mirror
Telescope equivalent in light gathering
power to a conventional 176 -inch tele-
scope. Campus observing facilities in-
clude a 21 -inch reflector, the 5 -inch
James refractor, and the Warner and
Swasey transit instrument. The 7 -inch
Bailey photographic refractor is located
on Tumamoc Hill, within a few minutes'
drive of the campus. All telescopes have
a wide range of modern auxiliary pho-
tometric, spectroscopic, and pho-
tographic equipment. The 90 -inch tele-
scope has, as well, TV acquisition and
guidance systems and-provision for
computer -controlled telescope operation
and data acquisition. The Observatory is
developing on Mt. Graham a 10 -meter
telescope for work at mm and sub -mm
wavelengths in collaboration with the
Max Planck Institute for Radio Astron-
omy in Bonn, West Germany. The
campus buildings provide lecture rooms,
research laboratories, staff and student
offices, and technical facilities.

Instrumental equipment at the observ-
ing stations located in the Catalina
Mountains includes a 61 -inch reflecting
telescope used for a variety of investiga-
tions, including high -resolution pho-
tography of the moon and planets; a
five -foot reflector, a 40 -inch reflector,
and a 28 -inch reflector, all used prin-
cipally for photoelectric photometry, in-
cluding investigations in the infrared; an
18/27/48 -inch Schmidt telescope for
wide -field infrared photometry; and
several smaller instruments. A 21 -inch
telescope for planetary photography is
located on Tumamoc Hill. Staff members
of the Lunar and Planetary Laboratory
participate in supervision of doctoral
dissertations.

The principal areas of research at the
Steward Observatory include galactic
and extragalactic investigations, both ob-
servational and theoretical; mm wave
and sub -mm wave astronomy; infrared
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astrophysics; spectrographic and pho-
tometric research on single and multiple
stars; astronomical instrumentation;
theoretical investigations of stellar at-
mospheres and interiors, the interstellar
medium, star formation, and magneto-
hydrodynamics and general relativity
applied to astrophysical problems.
502. Astronomical Instrumentation Project
(3) II 1993 -94 Design, construction, and test-
ing of an astronomical instrument chosen by
each student under the guidance and supervi-
sion of the instructor. Regular class sessions
are devoted to discussing techniques and re-
porting progress and problems.

503.* Introduction to the Solar System (3) I
1993 -94 (Identical with PTYS 503)

515. Interstellar Medium and Star Formation
(3) II 1994 -95 Derivation of physical condi-
tions from spectral data. Ionized, atomic and
molecular clouds, interstellar dust and mag-
netic fields. Ionization equilibrium, heating
and cooling, shocks, dynamics, collapse and
fragmentation, outflows and protostellar evo-
lution.
518.* Modern Astronomical Instrumentation
and Techniques (3) I 1993 -94 Radiant energy;
signals and noise; detectors and techniques
for imaging, photometry, polarimetry and
spectroscopy. Examples from stellar and plan-
etary astronomy in the x -ray, optical, infrared
and radio. (Identical with PTYS 518)

522. Atomic and Molecular Astrophysics (3) I
1994 -95 Interpretation of astronomical spectra:
basic aspects of atomic and
and processes that enable one to infer physi-
cal conditions in astronomical environments
from analysis of their electromagnetic spectra.
Familiarity with basic quantum mechanics is
assumed.
523. Statistical Mechanical Problems in the
Space Sciences (3) I 1994 -95 (Identical with
PTYS 523)

535. Stellar Structure (3) II 1993 -94 Equations
of stellar structure, virial theory, energy trans-
port, equations of state, opacities, nuclear re-
actions, stellar models, evolution of low and
high mass stars, observational tests, rotation
and magnetic fields, binary evolution.
540. Structure and Dynamics of Galaxies (3) I
1994 -95 Observational properties of galaxies;
structure, kinematics, star and gas content.
Structure of our own galaxy. Dynamics of
stellar systems: equilibria, instabilities, inter-
nally and externally driven evolution.
541. Extragalactic Astronomy and Cosmology
(3) II 1994 -95 The structure, origin and evolu-
tion of the physical universe from theory and
observations of systems outside our own gal-
axy. Relativistic cosmology; galaxy evolution
and clustering; active galaxies and quasars;
the microwave background; galaxy formation;
the hot big bang; and physics of the early
universe. P, 540.

545. Stellar Atmospheres (3) I 1993 -94 Radia-
tive transfer, gray atmosphere, opacity, line
formation, non -LTE, curves of growth, stellar
hydrodynamics, planetary applications. (Iden-
tical with PTYS 545)

553. Solar System Dynamics (3) II 1993 -94
(Identical with PTYS 553)

555. Remote Sensing of Planetary Surfaces
(3) II 1993 -94 (Identical with PTYS 555)

556a -556b. Electrodynamics of Conducting
Fluids and Plasmas (3 -3) 1994 -95 (Identical
with PTYS 556a -556b)

575. General Relativity and Cosmology (3) II
1994 -95 General relativity with application to
celestial mechanics, stellar structure, gravita-
tional radiation, black holes, gravitational
lensing and cosmology. Cocke
582. High Energy Astrophysics (3) II 1993 -94
Radiation mechanisms, synchrotron radia-
tion, charged particle acceleration, pulsars,
black holes, accretion disks, X -ray binaries,
gamma -ray sources, radio galaxies, active
galactic nuclei. (Identical with PHYS 582 and
PTYS 582)

589. Topics in Theoretical Astrophysics (3)
[Rpt.] I (Identical with PHYS 589)

*May be convened with 400 -level course.

Atmospheric Sciences
(ATMO)
Physics Atmospheric Sciences
Building, Room 542
(602) 621 -6831

Professors E. Philip Krider, Head,
George A. Dawson (Emeritus), Rob-
ert E. Dickinson, Benjamin M. Her-
man, A. Richard Kassander (Emeritus),
Richard M. Schotland, William D.
Sellers, Dean O. Staley (Emeritus)

Associate Professor Kenneth C. Young
Assistant Professors Eric A. Betterton,

Steven L. Mullen, Joseph A. Zehnder

The Department of Atmospheric Sci-
ences offers programs leading to the
Master of Science and Doctor of Philoso-
phy degrees. Research is conducted
through the Institute of Atmospheric
Physics in areas such as climate and
global change, mesoscale meteorology,
atmospheric dynamics, radiative trans-
fer, remote sensing, atmospheric aero-
sols, atmospheric chemistry, cloud and
precipitation physics, lightning and at-
mospheric electricity.

An undergraduate major or minor in
atmospheric sciences or meteorology is
not required for admission but some
knowledge of the field is desirable. Ap-
plicants with undergraduate majors in
physics, chemistry, mathematics or engi-
neering are particularly encouraged to
apply.

Degrees

Master of Science: 30 units of graduate
work, including 541a -541b, 551a -551b,
and at least two other graduate -level at-
mospheric sciences courses, are re-

quired. All candidates must submit a
thesis or manuscript which has been
judged by the student's committee to be
acceptable for publication in an appro-
priate scientific journal and must pass a
comprehensive written examination in
the field.

Doctor of Philosophy: The Doctor of
Philosophy with a major in atmospheric
sciences is primarily a research degree.
The candidate will be expected to dem-
onstrate a proficiency in statistics and
computer programming, complete at
least 36 units of graduate course credit in
the major field, 18 units of dissertation
credit, and fulfill the minor requirement.
All Ph.D. students must pass a written
and oral preliminary examination and
complete and defend a dissertation
based on original research.

Students admitted into the Ph.D. pro-
gram, who do not have an M.S. degree,
are required to pass a qualifying exam-
ination, usually during their third
semester. Students admitted with an
M.S. degree may petition their commit-
tee to be exempted from this exam. The
committee will make a decision on ex-
emption based upon the candidate's per-
formance in both course work and re-
search.

All Ph.D. candidates in atmospheric
sciences are required to complete a
minor
minor vary within the university and the
student should consult the particular de-
partment in which they plan to minor
for specific requirements.

Students entering the Ph.D. program
in atmospheric sciences with an M.S. de-
gree in another field are permitted to
minor within the department with the
approval of their committee. This minor
will consist of 12 units of atmospheric
sciences at the 500 level or higher in sub-
jects other than those directly related to
their area of research. These courses are
in addition to those required for the
Ph.D. program. With the approval of
their committee, students can take up to
six units of minor courses in other de-
partments that relate to their area of re-
search.

Doctoral students from other depart-
ment who wish to minor in atmospheric
sciences must complete 12 units of at-
mospheric sciences at the 500 level or
higher, including ATMO 541a and 551a.
521.* Physical Climatology (3) II Heat and
water balances of the earth -atmosphere sys-
tem viewed from both the local and global
scales; paleoclimatology and theories of cli-
matic change; man's impact on climate. P, 171.
(Identical with AR L 521)

530. Micrometeorology (3) I 1993 -94 Theoreti-
cal aspects of atmospheric turbulence, includ-
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ing discussions of laminar flow, turbulent
flow, the mechanical energy equations, and
the shearing stress and the wind profile. P,
541b.

535. Air /Sea Interactions (3) I 1994 -95 Physi-
cal characteristics of the oceans; the dynamics
of ocean currents and their interactions with
the atmosphere; El Niño and other telecon-
nections between the oceans and the at-
mosphere. P, 300b.

540.* Air Pollution Meteorology (3) II 1994 -95
Theoretical description and experimental
practice relating to the dispersion and chem-
istry of gases and particulate matter in the
atmosphere. Attention given to the scales of
dispersion and the scales of atmospheric tur-
bulence as related to local, regional and
global pollution. P, 300a, PHYS 121, MATH
254, CHEM 103a, or consult department be-
fore enrolling.

541a- 541b.* Dynamic Meteorology (3 -3)
Thermodynamics and its application to plane-
tary atmospheres, hydrostatics, fundamental
concepts and laws of dynamic meteorology. P,
PHYS 121; MATH 254. (Identical with PTYS
541a -541b)

544. Physics of High Atmospheres (3) II
1993 -94 (Identical with PTYS 544)

550. Remote Sensing of the Atmosphere by
Active Techniques (3) I General principles of
active remote sensing. Analysis of informa-
tion content, signal -to -noise ratio and resolu-
tion of deduced atmospheric constituents.
Applications to Radar, Lidar and Sodar.
P, PHYS 116, 121; MATH 254.

551x- 551b.* Introduction to Physical Mete-
orology (3 -3) Introduction to atmospheric
physics that includes the composition and
chemistry of the atmosphere, kinetic theory,
the mechanics of ideal and real fluids, aerosol
mechanics, atmospheric acoustics, at-
mospheric radiation, scattering, radiative
transfer, atmospheric optics, cloud physics,
and atmospheric electricity. P, PHYS 121;
MATH 254.

560. Aerosol Science and Engineering (3) I
1993 -94 (Identical with CH E 560)

562.* Computer Methods in the Atmospheric
Sciences (3) II Introduction to computer
methods for solving physical and statistical
problems in the atmospheric sciences. P, 300a,
ENGR 101 (FORTRAN) or equivalents.

563.* Advanced Statistical Methods in the At-
mospheric Sciences (3) I Time series analysis,
interpolation methods, objective analysis, sta-
tistical weather forecasting, forecast evalua-
tion, and introduction to chaos theory. P, 562.

565.* Mesoscale Analysis (3) II Description,
analysis, and dynamics of weather systems of
the mesoscale. Topics include fronts, thun-
derstorms, gravity waves, lake effect storms
and sea breezes. P, 541b, 571.

567. Inverse Problems in Geophysics (3) I
(Identical with GEOS 567)

571.* Synoptic Meteorology (3) I Principles of
meteorological analysis; fundamental con-
cepts of dynamical meteorology. Structure
and dynamics of midlatitude cyclones and
fronts. Use of computer driven graphical dis-

plays. 1R, 6L. P, knowledge of FORTRAN or a
similar programming language. P, 350 and 562
or STAT 361; CR, 541a or 300b.

572.* Weather Analysis and Forecasting (3) II
Advanced analysis techniques. Principles of
weather forecasting and actual forecasting ex-
perience. Application of computer driven
graphical displays to forecasting. 1R, 6L. P,
571.

583. Remote Sensing Instrumentation and
Techniques (3) II (Identical with ECE 583)

585. Tropospheric Chemistry (3) I 1993 -94
Tropospheric chemistry of both the natural
and polluted atmosphere. Topics include bio-
geochemical cycling of major constituents, ur-
ban air pollution and measurement tech-
niques. P, 300a.

589. Atmospheric Electricity (3) II 1993 -94 An
introduction to the sources and chemistry of
atmospheric ions, fair weather electricity, the
global circuit, electrical structure of clouds,
thunderstorm electrification, lightning, light-
ning electromagnetic fields, and lightning
protection. P, MATH 322, PHYS 116. (Identical
with ECE 589)

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

595. Colloquium
a. Atmospheric Measurement Techniques

(1 -3) II 1993 -94
b. Global Climate Change (2) I P, strong

quantitative background in HWR,
ATMO, GEOS or RNR. (Identical with
GEOS 595b and HWR 595b)

c. General Circulation Observations and
Modeling (3) II P, 541a, 551a, ENGR 101
(FORTRAN). (Identical with GEOS 595c
and HWR 595c)

*May be convened with 400 -level course.

641. Theoretical Meteorology (3) I Methods
of solution of the hydrodynamic equations;
identification and analysis of acoustic, gravity,
Kelvin- Helmholtz, inertial, Kelvin, barotropic
and baroclinic waves. P, 541b.

651. Cloud and Precipitation Physics (3) II
1994 -95 Thermodynamics of nucleation, drop
growth by condensation, collection and co-
alescence processes, drop breakup, ice crystal
growth, accretion and aggregation. P, 551a.
656a -656b. Atmospheric Radiation and Re-
mote Sensing (3 -3) 1994 -95 Theory of at-
mospheric radiative transfer processes; spe-
cific methods for solving the relevant
equations; applications to problems in radia-
tive transfer; theoretical basis for remote
sensing from the ground and from space; so-
lutions to the "inverse" problem. P, MATH
254. (Identical with OPTI 656a -656b)

Biochemistry (BIOC)
Biological Sciences West Building
Room 357
(602) 621 -5770
Professors Michael A. Wells, Head, Hans J.

Bohnert (Molecular and Cellular Biol-

ogy, Plant Sciences), Don P. Bourque
(Molecular and Cellular Biology),
Michael F. Brown (Chemistry), Her-
bert E. Carter (Emeritus), Michael A.
Cusanovich, Leslie S. Forster (Emer-
itus), Eugene W. Gerner (Radiation
Oncology), Darrel E. Goll (Animal
Sciences), William J. Grimes, Richard B.
Hallick, David J. Hartshorne (Animal
Sciences), Mark R. Haussler, John G.
Hildebrand (Molecular and Cellular
Biology; Division of Neurobiology/
ARL), Victor J. Hruby (Chemistry),
Richard G. Jensen, Henry Koff ler (Mi-
crobiology and Immunology; Molecu-
lar and Cellular Biology), John H. Law,
John W Little, David W. Mount (Mo-
lecular and Cellular Biology), David F.
O'Brien (Chemistry), John A. Rupley,
Eugene G. Sander, Marc E. Tischler,
Gordon Tollin, Henry I. Yamamura
(Pharmacology; ARL)

Associate Professors Danny L. Brower
(Molecular and Cellular Biology),
Louise M. Canfield, Carol L. Dieck-
mann, Robert J. Gillies, Jennifer D.
Hall (Molecular and Cellular Biology),
Martinez J. Hewlett (Molecular and
Cellular Biology), Neil E. MacKenzie
(Pharmaceutical S ciences), Elizabeth
Vierling

Assistant Professors Mark S. Dodson,
Roger L. Miesfeld, William R. Mont-
fort

Teaching and research in biochemistry
are carried out in several locations in the
University and involve the efforts of the
above- listed faculty members. These in-
dividual faculty members constitute the
University Department of Biochemistry,
which is responsible for instruction in
biochemistry in the Colleges of Agricul-
ture, Arts and Sciences, and Medicine.

The Department of Biochemistry of-
fers the Master of Science and Doctor of
Philosophy degrees. Except in unusual
circumstances, however, the department
will only admit graduate students whose
stated objective is the Doctor of Philoso-
phy degree. The department also offers
undergraduate instruction in programs
of the Colleges of Agriculture, Arts and
Sciences, and Medicine, and under-
graduate Bachelor of Science and Bach-
elor of Arts degrees in biochemistry.

Research areas in which graduate
studies may be pursued cover most
modern aspects of biochemistry includ-
ing electron and X -ray crystallography;
electron tomography; protein structure
and function; bioenergetics; plant mo-
lecular biology and biochemistry; gene
regulation and expression; genetic engi-
neering; membrane and cell surface bio-
chemistry; muscle biochemistry and cell
motility; hormone biochemistry, insect
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biochemistry; and protein, lipid and nu-
cleic acid metabolism.
501. Medical Biochemistry (5) P, MCB
501/801, formal admission to the Ph.D./M.D.
program, and permission of the course direc-
tor.

505. Eukaryotic DNA Replication (3) [Rpt. /1]
I 1994 -95 (Identical with CBIO 505)

510. Plant Molecular Biology (3) II 1994 -95
(Identical with PL S 510)

511.* Molecular Biology (3) II (Identical with
MCB 511)

516.* Computer Analysis of Sequences (3) II
(Identical with MCB 516)

520.* Pathways and Signals in Cells (3) II Ob-
jectives are to outline various mechanisms of
intracellular signaling. This includes the
chemical and structural bases for the action of
second messengers, e.g. calcium and cyclic
nucleotides. P, BIOC 460, 462a or equivalent;
open to undergraduates with permission.
(Identical with MCB 520, AN S 520)

543. Research Animal Methods (3) I (Identi-
cal with V SC 543)

545. Concepts in Genetic Analysis (3) I (Iden-
tical with MCB 545)

555. Molecular Mechanisms of Development
(3) II (Identical with MCB 555)

560.* General Biochemistry (5) I II Funda-
mentals of biochemistry, including proteins,
nucleic acids, enzymes, carbohydrates and
lipids and their metabolic relationships. Open
to nonmájors only. P, 181, CHEM 241b. (Iden-
tical with CHEM 560 and TOX 560)
561a -561b. Introduction to Biochemical Liter-
ature (1 -1) I II Discussion of the biochemical
literature aimed at helping the student evalu-
ate and report the published literature. Pri-
marily for first year graduate students plan-
ning a career in biochemistry and desiring to
prepare themselves for continued study. P,
CR 462a -462b. 561a is not prerequisite to 561b.
(Identical with CHEM 561a -561b)

562a- 562b.* Biochemistry (3 -3) Introduction
to the properties and metabolism of proteins,
nucleic acids, enzymes, carbohydrates and
lipids. Designed primarily for majors and mi-
nors in chemistry, biochemistry and biology.
P, CHEM 241b, CR, CHEM 322, 325. (Identical
with CHEM 562a -562b and TOX 562a -562b)

563.* Biochemistry Laboratory (2) II Intro-
duction to experimentation with biochemical
systems, processes and compounds of bio-
chemical importance. 1R, 5L. P, 460/560 or
462a/562a, and CR 462b/562b.

565. Enzymes (3) I Advanced consideration of
enzyme structure and function. P, 462a/562a,
CHEM 480b. (Identical with CHEM 565)

568. Nucleic Acids (4) I Chemistry, structure,
and function of nucleic acids; replication,
transcription translation, gene organization,
regulation of gene expression and organelle
nucleic acids. Both procaryotic and eucaryotic
systems will be considered. P, BIOC 411/511,
MCB 411/511, or an equivalent introductory
molecular biology course, or permission of
the instructor. (Identical with GENE 568,
MCB 568 and NFS 568)

569. Topics in Gene Regulation (2) II 1994 -95
Behavior of gene regulatory systems in pro-
karyotes and eukaryotes. Knowledge of
mechanisms is assumed and discussed when
needed, but emphasis is on regulatory cir-
cuitry. Most lectures will be student presenta-
tions. (Identical with MCB 569) P, 568 or per-
mission of instructor.
572. Biological Regulation (4) I Advanced
treatment of the biomedical aspects of biolog-
ical regulation in eukaryotic cells. Topics to be
discussed include regulation of cellular me-
tabolism, growth and cell division in both
plant and animal cells. P, 462a -462b or consult
department before enrolling. (Identical with
MCB 572)

574. Advances in Mammalian Genetics (2)
[Rpt. /1] I 1994 -95 Student participation in the
presentation and discussion of current litera-
ture covering recent advances in the molecu-
lar analysis of mammalian genetic loci. P, un-
dergraduate courses in genetics and
molecular biology. (Identical with GENE 574
and MCB 574)

577. Biomolecular Structure II (3) II 1994 -95
Advanced study of macromolecular structure;
theory, methods, and results of x -ray crys-
tallography and NMR. P, 585, or permission
of instructor
585. Biological Structure (4) II Introduction to
the current understanding and methods used
for study of the structure, thermodynamics,
and dynamics of proteins, nucleic acids, and
membranes. P, CR, 462a -462b, CHEM
480a -480b. (Identical with CHEM 585)

586. Intracellular Messengers (2) I 1993 -94
(Identical with NRSC 586)

588. Principles of Cellular and Molecular
Neurobiology (4) I (Identical with NRSC 588)
597. Workshop

a. Recombinant DNA Techniques (2) S
Open to high school biology teachers
only. R/L. (Identical with MCB 597a)

*May be convened with 400 -level course.

612. Biological Electron Microscopy (4) I
(Identical with MCB 612)

621. Molecular, Plant, Microbe Interaction
(3) II 1994 -95 (Identical with PL P 621)

665. Analysis & Purification of Proteins (3) II
1991 -92 (Identical with AN S 665)

681. Introduction to Biochemical Research
(1 -5) I II Supervised research experiences in
the labs. of individual faculty members. 3 or
6L. Open only to first -year majors. P, CR
561a -561b.

696. Seminar
a. Biochemistry I (1 -3) I [Rpt. /9 units]
b. Biochemistry II (1 -3) II [Rpt. /9 units]

800. Research (1 -16) Yr.

801. Medical Biochemistry (6) II Comprehen-
sive treatment of general biochemistry with
clinical applications, oriented toward human
biology. Includes protein and nucleotide
chemistry and metabolism, enzymology, lipid
and carbohydrate metabolism, metabolic reg-
ulations, biochemical nutrition, biochemical
endocrinology and related topics. Includes
clinical case studies, clinical discussions, tu-
torials and computer- assisted instruction.

891. Preceptorship
a. Biochemistry (3 -12) [Rpt. /12 units]

Biological Sciences

Graduate work and research in the bio-
logical sciences are carried out in a num-
ber of different locations at the University
of Arizona. For information concerning
degree programs see the following head -
notes elsewhere in this catalog:

Anatomy
Animal Sciences
Biochemistry
Biophysics
Cancer Biology
Ecology and Evolutionary Biology
Entomology
Genetics
Microbiology and Immunology
Molecular and Cellular Biology
Neuroscience
Nutritional Sciences
Pharmacology and Toxicology
Physiological Sciences
Plant Pathology
Plant Sciences
Toxicology

In addition, a number of other depart-
ments offer graduate work, a component
of which is related importantly to the bi-
ological sciences. Among these are:

Engineering (Biomedical option)
Exercise and Sport Sciences
Nursing
Nutrition and Food Science
Pharmaceutical Sciences
Pharmacy Practice
Speech and Hearing Sciences

Biomedical Engineering
1326 E. Mabel Street
(602) 626 -7559
Committee on Biomedical Engineering

Professors Peter H. Bartels (Optical
Sciences), Paul C. Johnson (Physiol-
ogy), Murray A. Katz (Internal Medi-
cine), Kenneth C. Mylrea (Electrical and
Computer Engineering), Timothy W.
Secomb (Physiology), Bruce R. Simon
(Aerospace and Mechanical Engineer-
ing)

Biomedical engineering can be defined
as a multidiscipline in which physical
scientists and engineers interact with life
scientists and physicians to solve prob-
lems ranging from basic biomedical en-
gineering research to applications in
clinics and health care delivery systems.
The University Committee on Biomedi-
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cal Engineering coordinates options
available to students in the College of
Engineering and Mines.

Graduate students working toward the
Master of Science or Doctor of Philoso-
phy in an engineering department may
select courses and research topics in bio-
medical engineering as part of their
minor programs. No biomedical engi-
neering degrees are offered.

Courses available in biomedical engi-
neering are offered through engineering
and other departments and include A
ME 566; ECE 515,; CH E 585, 586; and
SIE 551. Additional courses in biomedi-
cal engineering are being developed, and
supporting course work in the life sci-
ences is also available. Collaborative re-
search projects permit the student to
participate in interdisciplinary associa-
tions which can enhance progress in the
fields of biology, medicine, and engi-
neering. Individual programs are deter-
mined by the student and an engineer-
ing departmental advisor.

For additional information contact Dr.
Bruce Simon (Aerospace and Mechanical
Engineering) or Dr. K. C. Mylrea (Elec-
trical and Computer Engineering), Di-
rector, Clinical Engineering. Also see En-
gineering.

Biophysics (BIP)
Graduate Interdisciplinary Program
in Biophysics

At the time of publication of this catalog,
the Graduate Interdisciplinary Program
in Biophysics was undergoing program-
matic changes. For current information,
contact R. Gruener, 621 -8368.
578a -578b. Introduction to Biophysics (3 -3)
Introduction to the structure of cells and the
chemistry of macromolecules, followed by a
survey of the principal areas of biophysics:
molecular biophysics, membrane and cellular
biophysics, and systems biophysics. P, PHYS
415b, CHEM 480a -480b.

681. Introduction to Biophysical Research
(1 -2) [Rpt. /3 units] I II S Supervised research
experiences in the labs of individual faculty
members. 3 -6L. Open only to first -year majors.

696. Seminar
a. Biophysics I (1 -2) [Rpt. /8 units] I Open

to majors only.
b. Biophysics II (1 -2) [Rpt. /8 units] H Open

to majors only.

Business Administration
McClelland Hall
Accounting (602) 621 -2620
Finance (602) 621 -7554
Management Information Systems
(602) 621 -2387
Management and Policy
(602) 621 -1035

Marketing (602) 621 -3519
Karl Eller Graduate School of
Management (602) 621 -2169

Committee on Business Administration

Professors William B. Barrett (Vice
Dean), Chair, Andrew D. Bailey, Jr.
(Accounting), Lee Roy Beach (Man-
agement and Policy), Edward A. Dyl
(Finance and Real Estate), Elizabeth
Hoffman (Associate Dean, Karl Eller
Graduate School of Management)

Associate Professors Christopher P. Puto
(Marketing), Sudha Ram (Manage-
ment Information Systems), Stanley S.
Reynolds (Economics)

The committee offers programs leading
to the Master of Business Administra-
tion degree with a major in business ad-
ministration and specialized concentra-
tions in functional areas, specialized
masters' degrees in functional areas and
a Doctor of Philosophy degree with a
major in management and specialized
concentrations in functional areas.

These degree programs are designed
to educate students to modern scientific
research methods as applied to general
and specialized management problems
and to prepare students for careers in
education, management and govern-
ment.

All prospective students should check
with the academic department of their
specialization with respect to matters of
program focus and requirements.

Degrees

Master of Business Administration and
specialized masters' degrees in functional
areas: For information concerning this
degree see Requirements for Masters'
Degrees/Master of Business Administration
elsewhere in this catalog.

Doctor of Philosophy: The degree pro-
gram is interdisciplinary and draws
heavily on the fields of mathematics, sta-
tistics, economics, and the behavioral
sciences, as well as knowledge of specific
functional areas of management.

Candidates must have a bachelor's de-
gree and proficiency in mathematics at
the level of MATH 125a -125b. Individual
functional areas will vary to allow for
differing backgrounds and to accommo-
date different special interests. The pro-
gram requires a concentration in one of
the functional areas available in the col-
lege: accounting, finance, management
information systems, management and
policy, and marketing. Minor fields are
selected to complement the major area
of emphasis. Courses are chosen with
the approval of the major and minor ad-
visors to provide a strong theoretical and
methodological background for research
in the candidate's chosen discipline.

Cancer Biology (CBIO)
Arizona Health Sciences Center
Room 0914
(602) 626 -7479

Graduate Interdisciplinary Program
in Cancer Biology

Committee:

Professors G. Tim Bowden, Chair (Radia-
tion Oncology), David S. Alberts (In-
ternal Medicine), Harris Bernstein
(Microbiology and Immunology), Eu-
gene W. Gerner (Radiation Oncology),
William J. Grimes (Biochemistry),
Evan M. Hersh (Internal Medicine),
Junetsu Ito (Microbiology and Immu-
nology), John W. Little (Biochemistry),
Neil H. Mendelson (Molecular and
Cellular Biology), David W. Mount
(Molecular and Cellular Biology), Ray-
mond B. Nagle (Pathology), Garth
Powis (Pharmacology), Sydney E.
Salmon (Internal Medicine), No-
buyoshi Shimizu (Molecular and Cel-
lular Biology), I. Glenn Sipes (Phar-
macology and Toxicology), Raymond
Taetle (Internal Medicine), Samuel
Ward (Molecular and Cellular Biol-
ogy), Ronald S. Weinstein (Pathology)

Associate Professors Dan L. Brower
(Molecular and Cellular Biology),
Louise M. Canfield (Biochemistry),
Anne E. Cress (Radiation Oncology),
William S. Dalton (Internal Medicine),
Carol Dieckmann (Biochemistry),
Harinder S. Garewal (Hematology -
Oncology), Helen Gensler (Radiation
Oncology), Robert Gillies (Biochemis-
try), Jennifer D. Hall (Molecular and
Cellular Biology), Mary J. C. Hendrix
(Anatomy), Siraj Mufti, Research As-
sociate Scientist (Pharmacology and
Toxicology)

Assistant Professors Alison E. Adams
(Molecular and Cellular Biology), Kit S.
Lam (Internal Medicine), Daniel C.
Liebler (Pharmacology and Toxicology),
Alan F List (Medicine), Jesse Martinez
(Radiation Oncology), Roger L.
Miesfeld (Biochemistry), Marianne
Powell (Internal Medicine), Charles W.
Taylor (Internal Medicine), Ted
Weinert (Molecular and Cellular Biol-
ogy)

Scientists from various departments
comprise the interdepartmental Program
in Cancer Biology which offers pro-
grams leading to the Master of Science
and Doctor of Philosophy degrees with a
major in cancer biology. The curriculum
of the cancer biology graduate program
is designed to introduce students to the
body of knowledge that has been de-
rived from experiments on the produc-
tion, properties, and therapy of cancer
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and to assure that the students have the
necessary background in one or more
areas of related fundamental science to
enable them to do original research.

For admission to the program stu-
dents should have a B.S. or B.A. degree
or an M.S. degree usually with a major
in biochemistry or chemistry, molecular
biology, genetics, cell biology, toxicology
or a closely related area and with a
cumulative grade -point average of at
least 3.00 (B). The background of the stu-
dents should include basic courses in
these areas as well as several advanced
courses from Chemistry, Microbiology
and Immunology, Molecular and Cellu-
lar Biology, Biochemistry, Genetics,
Pharmacology and Toxicology. Prior re-
search experience is highly desirable and
may be recognized in certain instances
as evidence of competence in that area.
All applicants must take the Graduate
Record Examination, including the ad-
vanced test in chemistry or biology.

The deadline for receipt of application
forms for fall admission is April 1 and
for spring admission, November 1.

All students are required to complete
13 units of core courses specified by the
program and which include: 3 units of
Cancer Biology (555), 3 units of Environ-
mental Carcinogenesis (551), 2 units of
Cancer Cell Biology (595d), 3 units of
Cancer Genetics and Cytogenetics (589),
and 2 units of Cancer Biology Seminar
(596h).

505. Eukaryotic DNA Replication (3) [Rpt. /1]
I 1994 -95 Molecular and biochemical aspects
of DNA replication in mammalian cells will
be described in conjunction with discussions
of recent journal articles on selected topics.
Includes the regulation of S phase within the
eukaryotic cell cycle; nuclear organization
during DNA synthesis; DNA replication en-
zymes; viral, yeast and embryo models of
DNA replication; the initiation of DNA rep-
lication; DNA replication origins and the re-
constitution of DNA replication complexes.
P, BIOC 462b. (Identical with BIOC 505, MCB
505, and MBIM 505) Cress

551. Molecular Mechanisms of Carcino-
genesis (3) II 1993 -94 Physical and chemical
carcinogenesis. Special emphasis will be upon
molecular aspects of the interaction of the
carcinogenic agents with mammalian cells
and the subsequent mutagenic and metabolic
consequences of such interactions. The topics
of oncogene activation and tumor suppressor
gene inactivation induced by carcinogens dur-
ing multi -stage carcinogenesis will be empha-
sized. The molecular biology techniques used
in the study of carcinogenesis will also be
covered. P, consult program before enrolling.
(Identical with MBIM 551 and RONC 551).
Bowden

555. Cancer Biology (3) II 1994 -95 Fundamen-
tal biological aspects of neoplastic growth at
the organ, cellular, and molecular levels; em-
phasis on the etiology, behavior, and therapy

of neoplasms. (Identical with ANAT 555,
IMED 555, MBIM 555 and RONC 555)

589. Cancer Genetics and Cytogenetics (3) I
1993 -94 Understanding correlations of mo-
lecular biologic /chromosomal change in hu-
man cancer and the role of genetic change in
progression and metastasis of cancer. P,
ECOL 320 or MCB 320. (Identical with GENE
589, MBIM 589 and MCB 589) Martinez

595. Colloquium
d. Special Topics in Cell Biology (2) [Rpt. /6

units] II 1993 -94 (Identical with ANAT
595d, MCB 595d, MBIM 595d, and
RONC 595d) Gerner

596. Seminar
h. Cancer Biology Series (1) I (Identical

with RONC 596h)

681. Introduction to Cancer Biology Research
(2) I II S 1994 -95 Supervised research experi-
ence in the laboratories of individual faculty
members.

851.* Molecular Mechanisms of Carcino-
genesis (3) II 1993 -94 For a description of
course topics, see 551. (Identical with MBIM
851 and RONC 851).

889. Cancer Genetics and Cytogenetics (3) I
1993 -94 See 589 for description.

896. Seminar
h. Cancer Biology Series (1) I (Identical

with RONC 896h)

*Available on both 500 and 800 levels.

Chemical Engineering (CHE)
Geology Building, Room 120
(602) 621 -2591
Professors Thomas W. Peterson, Head,

Milan Bier, Joseph F. Gross (Emer-
itus), Richard M. Edwards (Emeritus),
Alan D. Randolph, Thomas R. Rehm,
Farhang Shadman, Raymond Sierka
(Civil Engineering), Jost O. L. Wendt,
Donald H. White (Emeritus)

Associate Professors Robert Arnold
(Civil Engineering), Curtis W. Bryant
(Civil Engineering), William P. Cosart,
Bruce Logan (Civil Engineering)

Assistant Professors Roberto Z.
Guzman -Zamudio, James Baygents,
Kimberly L. Ogden

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with a major in
chemical engineering. The graduate pro-
gram is designed to provide advanced
work in a core of transport phenomena,
thermodynamics and reaction engineer-
ing with additional selected work in
mass transfer, heat transfer, fluid dy-
namics, control theory, and process sim-
ulation. The following interdisciplinary
options are also available: biomedical en-
gineering, bioprocess engineering, en-
ergy systems engineering, and materials
engineering. For details concerning

these options see Engineering elsewhere
in this catalog.

Degrees

Master of Science: Each student program
must include 505, 506, and 530, and at
least nine additional units of course
work in chemical engineering or allied
fields. A research project on an appro-
priate chemical engineering topic and
proficiency in computer techniques are
required. Ordinarily a thesis is required
but, under extraordinary circumstances
and with advance approval, a nonthesis
program consisting of 33 units of ap-
proved course work plus two units of
696a is possible.

Doctor of Philosophy: In addition to the
requirements for the Master of Science
degree, advanced work in mathematics,
chemistry, physics, or other engineering
fields is required. No foreign language is
required. Teaching experience is a re-
quired part of each student's progress to-
ward a Doctor of Philosophy degree
with a major in chemical engineering. A
minimum of one semester of teaching
activity will be assigned each student
during his /her studies.
502. Advanced Engineering Analysis (3) II
1994 -95 Process modeling techniques, resi-
dence time distribution theory, dynamics of
distributed parameter systems, nonlinear pa-
rameter estimation. P, 402.

505. Advanced Chemical Engineering Trans-
port Phenomena (3) I Momentum, energy
and mass transport in continua, solution of
multidimensional laminar flow problems, tur-
bulence, boundary layer theory. P, 305.

506. Advanced Chemical Engineering Ther-
modynamics (3) I Advanced applications of
First and Second Laws, nonideal gases and
liquids and their mixtures, principles of
chemical equilibrium, and molecular theory.
P, 326.

514. Particulate Processes (3) II 1993 -94
Dispersed -phase dynamics, population bal-
ances, particle growth kinetics, birth -death
functions, phase space particle distributions,
suspended -phase reactors, crystallization,
and comminution.

520.* Chemical Reaction Engineering (3) I
Application of thermodynamic and kinetic
fundamentals to the analysis and design of
chemical reactors. P, 201, 326.

521.* Topics in Real Time Computing (3) I
Introduction to microcomputer- and mini-
computer -based real -time computing for data
acquisition and process control. Includes
study of various languages and operating sys-
tems. 2R, 3L.

530. Advanced Chemical Reaction Engineer-
ing (3) II Kinetics of heterogeneous reaction
systems, nonideal flow reactor models, reac-
tor stability, analysis of industrial reactors. P,
420.

532. Solid -Fluid Reactions (3) I Characteriza-
tion of solid structural properties; principles
of heterogeneous reactions involving a fluid
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and a reacting solid. P, 326 and 420, or MSE
450R and 412. (Identical with MSE 532)

535.* Corrosion and Degradation (3) II (Iden-
tical with MSE 535)

541. Industrial Energy and Power Manage-
ment (3) II (Identical with NEE 541)

548. Combustion Generated Air Pollution (3)
II (Identical with A ME 548)

551.* Chemical and Physical Fundamentals
of Air Pollution (3) II Study of the kinetics,
transport phenomena and phase equilibria of
urban air pollution problems. P, 305, 420.

553.* Space Manufacturing (3) I Basics of
producing high value added materials in mi-
crogravity, as well as commodities for use in
space from extraterrestrial resources.

554.* Law for Engineers /Scientists (3) II
Topics covered in this course include patents,
trade secrets, trademarks, copyrights, product
liability contracts, business entities, employ-
ment relations and other legal matters impor-
tant to engineers and scientists. (Identical
with ENGR 554)

560.* Aerosol Science and Engineering (3) I
1993 -94 Physics, chemistry, mechanics, and
optics of atmospheric aerosol particles. Topics
include formation, dynamics, nucleation and
growth, coagulation, scattering and absorp-
tion of radiation, deposition and aerosol tech-
nology. (Identical with ATMO 560 and ECE
560)

561.* Chemical Process Simulation (2) II Use
of existing large, modular computer programs
for computer -aided process design and anal-
ysis; program structure, convergence accelera-
tors and control blocks. P, 442.

570.* Fundamentals of Polymeric Materials
(3) II Fundamental chemical, physical, and
mechanical properties of organic plastics, fi-
bers, coatings, adhesives, and elastomeric
polymers.

580.* Bioseparation Techniques for Engi-
neers (3) II Methods of separation for pu-
rification of bioprocess products -amino
acids, proteins, nucleic acids, carbohydrates,
lipids, cells.

581.* Bioreactor Engineering (3) I Introduc-
tion to biotechnology; chemistry of microor-
ganisms; design of bioreactors to include cel-
lular and enzyme reactors of all types;
transport phenomena and control of bioreac-
tors; instrumentation and measurement in
bioreactors.

583. Remote Sensing Instrumentation and
Techniques (3) II (Identical with ECE 583)

585.* Biomedical Transport Phenomena (3) I
1994 -95 Transport processes in the cardio-
vascular system, hemorheology, pharmaco-
kinetics, enzyme kinetics, extracorporeal
mass transport devices, biocompatible mate-
rials. P, 305 or A ME 331a, and MATH 223.

586. Advanced Biomedical Engineering (3) II
1993 -94 Analytical methods applied to prob-
lems in biochemical and biomedical engineer-
ing. Course includes invited lecturers, journal
critiques, and preparation of an original pa-
per. P, MATH 223.

*May be convened with 400 -level course.

604. Advanced Chemical Engineering Mass
Transfer (3) II 1993 -94 Advanced study of in-
terphase mass transfer with applications to
gas -liquid and liquid -liquid operations. P, 505.

605. Advanced Mass Transport Theory (3) II
1994 -95 Theoretical aspects of binary and
multicomponent systems utilizing penetra-
tion, surface renewal, and boundary layer
transport concepts. P, 505.

645. Advanced Solar Engineering (3) II (Iden-
tical with NEE 645)

671. Rheology of Polymers and Slurries (3) I
1993 -94 Non -Newtonian flow, measurement
of rheology, polymer flow modeling, concen-
trated slurry flow in rheometry and extru-
sion. P, 470.

696. Seminar
a. Chemical Engineering (1) [Rpt. /6] I II
b. Combustion (1) [Rpt./61 I II
c. Kinetics (1) [Rpt. /6] I II
d. Pollution Control (1) [Rpt./61 I II
e. Crystallization (1 to 3) [Rpt. /6] I II
f. Fluid Mechanics (1) [Rpt./61 I II
g. Biomedical (1) [Rpt./61 I II
h. New Developments (1) [Rpt. /6] I II

Chemistry (CHEM)
Old Chemistry Building, Room 221
(602) 621 -6354

Professors Neal R. Armstrong, Head,
George H. Atkinson, Michael Barfield,
Robert B. Bates, Michael F. Brown,
Michael Cusanovich (Biochemistry),
M. Bonner Denton, John H. Enemark,
Robert D. Feltham, Quintus Fernando,
Leslie S. Forster (Emeritus), Henry
Freiser, Richard S. Glass, H. K. Hall, Jr.,
Victor J. Hruby, Philip C. Keller, Alec E.
Kelley (Emeritus), Stephen G.
Kukolich, Dennis L. Lichtenberger,
James E. Mulvaney, David E O'Brien,
Jeanne E. Pemberton, Herbert D.
Rhodes (Emeritus), John Rupley (Bio-
chemistry), William R. Salzman,
Richard Shoemaker (Optical
Sciences), Cornelius Steelink (Emer-
itus), Gordon Tollin (Biochemistry),
F. Ann Walker, Edward N. Wise
(Emeritus)

Associate Professors Michael F. Burke,
Eugene A. Mash, Jr., John V. Rund,
Mark A. Smith, G. Krishna
Vemulapalli, David E. Wigley

Assistant Professors Ludwik Ada -
mowicz, Steven W. Buckner, Daniel P.
Dolata, Jacquelyn Gervay, Robin L.
Polt, S. Scott Saavedra

The department offers programs leading
to the Master of Arts, Master of Science,
Master of Education, and Doctor of Phi-
losophy degrees with a major in chemis-
try. Concentrations are available in ana-
lytical, biochemistry, inorganic, organic
and polymer, and physical chemistry;

and can include chemical physics, mate-
rials science, optical sciences, and
several other interdisciplinary fields.

Prospective students should write to
the Office of Academic Affairs in the De-
partment of Chemistry for information
and brochures about the variety of re-
search programs, the faculty involved,
the facilities available, and the guidelines
for the graduate program in chemistry.
Teaching assistantships and/or fellowship
support are available for all first -year
graduate students. Research support is
also available for qualified graduate stu-
dents.

New students are assisted and advised
by the departmental Graduate Program
Committee until they are prepared to
select a research program and a research
adviser. The committee administers ex-
aminations for all new students during
the week before registration each semes-
ter. These examinations cover various
branches of chemistry, and the results
are used to help students plan an appro-
priate graduate program.

Degrees

Master of Arts: Students who plan to
teach chemistry in secondary schools
will find this program adapted to their
needs. A thesis is required but, at the
discretion of the department, it need not
embody the results of original laboratory
research. All students must pass a final
oral examination.

Master of Science: A thesis based upon
original research is required. All stu-
dents must pass a final oral examination.

Master of Education: See Master of Edu-
cation elsewhere in this catalog.

Doctor of Philosophy: The Doctor of
Philosophy with a major in chemistry is
primarily a research degree. The number
and selection of courses is tailored to the
individual student's needs and interests
according to the guidelines available
from the Office of Academic Affairs in
the Department of Chemistry. The
minor work may be satisfied within the
Department of Chemistry. Since teach-
ing experience strengthens an individ-
ual's grasp of principles, a year of teach-
ing is generally required of each student.
A dissertation based upon original labo-
ratory research is required. All students
must pass a preliminary examination
and a final oral examination.

501. Intermediate Analytical Chemistry (3) I
Survey of principles of modern analytical
chemistry. P, 480b.

502. Intermediate Organic Chemistry (3) I
Survey of the principal classes of organic re-
actions. P, 241b or 242b.

503. Intermediate Physical Chemistry (3) I
General survey of physical chemistry, includ-
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ing thermodynamics, structure, kinetics and
electrochemistry. P, 480b.

504. Intermediate Inorganic Chemistry (3) I
Principles of modern inorganic chemistry, in-
cluding synthesis, structure, physical proper-
ties, and reactivity of inorganic compounds
and materials.

507. Radiochemistry and Radiation Detec-
tion (3) I (Identical with NEE 507)

510a -510b. Advanced Inorganic Chemistry
(3 -3) II I Survey at the advanced level of the
chemistry of the elements. P, 410.

512. Advanced Inorganic Preparations (2 to
4) II Modern inorganic syntheses, including
instruction in the use of high pressure, tem-
perature, and vacuum techniques and in the
manipulation of unstable compounds. 6 to
12L.

517. Structural Chemistry (3) II Introduction
to the determination of structures of complex
molecules by X -ray crystallography; the eval-
uation of structural information; current
topics in structural chemistry. 2R, 3L.

520. Advanced Analytical Chemistry (3) I
Statistical treatment of data, separation pro-
cesses, kinetic and thermal methods of anal-
ysis. P, 480b.

521. Advanced Instrumental Analysis (3) I
Topics in spectrophotometry, emission spec-
trometry, chromatography, electroanalysis,
principles of instrumentation and data ac-
quisition at an advanced level. P, 424, 480b.
522. Electroanalytical Methods (3) II Princi-
ples of électrochemistry and electroanalysis,
including topics on electrochemical equi-
librium and kinetics, potentiometry, voltam-
metry, amperometry, coulometry, chronopo-
tentiometry, and modern cyclic and pulse
methods. P, 480b.

523. Application of Equilibrium Principles in
Analysis (3) II Mathematical description of
equilibria in aqueous and nonaqueous sys-
tems; theoretical basis of analytical deter-
minations. P, 480b.

524. Chemical Instrumentation (4) II Data ac-
quisition and experiment control by analog
and digital techniques; design of chemical in-
strumentation. 3R, 3L. P, 424.

525. Chemistry of Metal Chelates (3) I The-
ory underlying the application of chelating re-
agents in chemical analysis. P, 523.

526. Spectrochemical Techniques (3) II Fun-
damentals and application of spectroscopic
methods for chemical analysis. P, 521.

527. Analytical Separations (3) I Fundamen-
tals of separation processes -single and mul-
tistage; differential migration methods.

528. Advanced Instrumental Laboratory (2) I
Laboratory experiments in spectrophotome-
try, emission spectrometry, chromatography
and electroanalysis. 6L. P, CR, 521.

540. Organic Syntheses (3) I Organic reac-
tions and the methods by which they are ap-
plied to synthetic problems in organic chem-
istry. P, 241b, 480b.

541. Mechanisms of Organic Reactions (3) II
Detailed analysis of the factors which influ-

ence the rates and courses of organic pro-
cesses. P, 241b, 480b.

543. Structural Organic Chemistry (3) II
Structure determination of organic molecules.
P, 241b, 480b.

560.* General Biochemistry (5) I II (Identical
with BIOC 560)

561a -561b. Introduction to Biochemical Liter-
ature (1 -1) (Identical with BIOC 561a -561b)

562a- 562b.* Biochemistry (4 -3) (Identical with
BIOC 562a -562b)

565. Enzymes (3) I (Identical with BIOC 565)

580. Introduction to Quantum Chemistry (3)
I An introduction to quantum mechanics,
with applications to atomic structure and
spectra, the nature of chemical bonding and
molecular structure. P, 480b.

581. Chemical Thermodynamics (3) II Ad-
vanced concepts in both classical and modern
thermodynamics, with particular emphasis
on thermodynamics in solution. P, 480b.

582. Statistical Thermodynamics (3) I Intro-
duction to classical and quantum statistical
thermodynamics with application to ideal
gases and simple solids; equations of state
and elementary solution theory. P, 480b.

583. Chemical Kinetics (3) II Classical and
modern techniques in studies of chemical re-
actions. P, 480b.

584. Practical NMR Spectroscopy (3) I The
basic principles of nuclear magnetic reso-
nance (NMR) spectroscopy; the operation of
Fourier transform NMR spectrometers and
interpretation of NMR spectra. P, 480b.

585. Biological Structure (4) II (Identical with
BIOC 585).

587. Introduction to Molecular Spectroscopy
(3) II Modern molecular spectroscopy includ-
ing rotational, vibrational, and electronic
spectroscopy and their various combinations.
P, 480a -480b or consult department before en-
rolling.

591. Preceptorship
a.* College Teaching (1) [Rpt. /2 units] I II S
b.* Chemistry Course Development (1)

[Rpt. /2 units] I II S
c.* Professional Service (1) [Rpt. /2 units]

I II S
Note: A combination of 591a, 591b, or 591c
may be taken up to a total of 6 units.

*May be convened with 400 -level course.

613. Kinetics and Mechanisms of Inorganic
Reactions (3) I An examination of the tech-
niques and reasoning used in assigning reac-
tion mechanisms. P, 510b.

614. Organometallic Compounds (3) I Com-
pounds containing carbon -to -metal bonds,
with emphasis on those of the transition ele-
ments, and the determination of their struc-
tures. P, 410.

615. Coordination Chemistry (3) I Selected
topics in the area of coordination compounds
of transition metals, with particular emphasis
on ligand field theory, the symmetry aspects
of the spectral properties of transition metal
complexes and their magnetic behavior. P,
510b or CR.

618. Computations in Chemistry (3) [Rpt. /1]
State -of- the -art computational methods in
chemical research, including approximate and
ab initio electronic structure methods, molecu-
lar mechanics, and modeling graphics. 2R, 3L.
P, consult department before enrolling.

640. Advanced Organic Synthesis (3) II The-
ory and practice of molecular design and con-
struction as applied to synthesis of complex
organic molecules. P, 540 or consult depart-
ment before enrolling.

642a -642b. Polymer Chemistry (3 -3) I II Syn-
thesis, stereochemistry, and mechanisms of
formation of high polymers. 642a: Condensa-
tion and ring- opening polymers. 642b: Vinyl
polymers. P, 540. 642a is not prerequisite to
642b.

644. Heterocyclic Compounds (3) I The be-
havior of the more important heterocyclic sys-
tems. P, 540.

645. Chemistry of Natural Products (3) I Iso-
lation, structural elucidation, total synthesis,
biogenesis, metabolism, and physiological im-
portance of natural products. P, 540.

646. Advanced Organic Chemistry (3) [Rpt.]
II Advanced topics in organic chemistry, such
as peptide chemistry, computer simulations,
bio- organic chemistry, and other topics
characterized by faculty expertise. Topics will
vary each semester. P, consult department be-
fore enrolling.

680. Quantum Chemistry (3) II Principles of
quantum mechanics with applications to the
properties of molecules. P, 580.

682. Statistical Mechanics (3) II Fundamental
principles of classical and quantum statistical
mechanics, the Darwin -Fowler method,
Mayer cluster theory of gases, theory of fluids
and related topics. P, 582.

684. Magnetic Resonance Spectroscopy (3) II
The use of nuclear magnetic resonance and
electron spin resonance in studies of molecu-
lar systems. P, 580.

687. Molecular Spectroscopy (3) I Applica-
tions of quantum mechanics to the interpreta-
tion of the spectra of molecules of chemical
and biological interest. P, 580.

695. Colloquium
a. Chemical Research Opportunities (1) I
b. Exchange of Chemical Information (1 to

3) [Rpt. /7 units] I II S

696. Seminar
a. Analytical Chemistry (1 to 3) [Rpt. /8

units] I II
b. Inorganic Chemistry (1 to 3) [Rpt. /8

units] I II
c. Organic Chemistry (1 to 3) [Rpt. /8 units]

I II
d. Physical Chemistry and Chemical

Physics (1 to 3) [Rpt. /8 units] I II

697. Workshop
a. Chemical Instruments (1 to 3) [Rpt. /8

units] I II

Chinese
(See East Asian Studies)
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Civil Engineering and
Engineering Mechanics
(CE /EM)
Civil Engineering Building,
Room 206
(602) 621 -2266
Professors Dinshaw N. Contractor, Act-

ing Head, Donald A. DaDeppo,
Chandrakant S. Desai, Martha W.
Gilliland, Achintya Haldar, David J.
Hall (Emeritus), Simon Ince (Hydrol-
ogy and Water Resources), Rudolf A.
Jimenez, James D. Kriegh (Emeritus),
Emmett M. Laursen (Emeritus), Allan J.
Malvick, Haaren A. Miklofsky (Emer-
itus), Richmond C. Neff (Emeritus),
Philip B. Newlin (Emeritus), Ralph M.
Richard (Emeritus), Raymond A.
Sierka, Ernest T. Smerdon

Associate Professors Robert G. Arnold,
Donald J. Baumgartner, Curtis W. Bry-
ant, Muniram Budhu, Mohammad R.
Ehsani, Donald B. Hawes (Emeritus),
Panos D. Kiousis, Tribikram Kundu,
Bruce E. Logan, Margaret S. Petersen
(Emerita), Robert H. Wortman

Assistant Professors Sonia H. Armaleh,
George N. Frantziskonis, William M.
Isenhower, Kevin E. Lansey, Hamid
Saadatmanesh

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with majors in
civil engineering and engineering me-
chanics. Work is directed toward re-
search and professional development in
such areas as engineering mechanics,
engineering materials, regional develop-
ment and urban planning, highway en-
gineering, hydraulics and fluid me-
chanics, environmental engineering,
geomechanics, geotechnical engineer-
ing, water resources, structural engi-
neering, and transportation. Certain in-
terdisciplinary options are available by
combining various areas of the program.
For further information concerning
these options see Engineering elsewhere
in this catalog.

Degrees

Master of Science: A thesis or engineering
report is required. At the option of the
department, the degree may be awarded,
without a thesis or engineering report,
to candidates for the Doctor of Philoso-
phy degree who have passed the pre-
liminary examination.

Doctor of Philosophy: A minor field
may be selected from architecture,
chemistry, geology, mathematics, me-
chanical engineering, materials science
and engineering, mining engineering,

nuclear engineering, physics, or systems
engineering, or from within the Depart-
ment of Civil Engineering and Engineer-
ing Mechanics. Still other fields are avail-
able as minors with the approval of the
head of the department.

Civil Engineering (CE)
502.* Introduction to Finite Element
Methods (3) I II Theory and formulation pro-
cedures: energy and residual. One -
dimensional problems: stress analysis in axial
structures, steady and transient fluid and heat
flow, consolidation, wave -propagation, beam -
column. Two -dimensional problems: field
and plane /axisymmetric, use of computer
codes for solution to typical problems. P, 302.
(Identical with E M 502)

503. Subsurface Fluid Dynamics (3) I (Identi-
cal with HWR 503)

504. Numerical Methods in Subsurface Hy-
drology (4) II (Identical with HWR 504)

511. Computer -Aided Geometric Design (3)
(Identical with A ME 511)

517.* Mechanics of Materials II (3) Three
dimensional analysis of stress and strain,
Castigliano's theorems, curved beams, asym-
metric bending, shear center, torsion of thin -
walled sections, beams on elastic foundation,
nonlinear material behavior, membrane
stresses in shells. P, 217.

521. River Engineering (3) I 1994 -95 River
geomorphology, stabilization and rectification
of alluvial rivers, canalization, waterborne
commerce, impacts of river engineering
works. P, 322.

523.* Hydrology (3) I Discussion and analysis
of major topics of the hydrologic cycle and
their interrelationship, such as rainfall, infil-
tration, evaporation, and runoff. Statistical
and probabilistic methods in water supply
and flood hydrology. P, 321. (Identical with
HWR 523 and AR L 523)

524.* Hydraulic Engineering Design (3) II
Application of principles of hydraulic analysis
to the design of hydraulic systems. Applica-
tions will vary and include hydropower sys-
tems, stilling basins, open channel distribu-
tion and collection systems, pipe networks
and pumping systems, drainage problems
and other topics. P, 322.

525. Water Quality Modeling (3) I 1994 -95
Deterministic and stochastic modeling of sur-
face water systems with particular emphasis
on water quality management functions. Ap-
plications and modifications of Streeter -
Phelps technique for predicting oxygen levels
in streams. P, 321. (Identical with HWR 525)

526. Water Quality Management (3) II (Iden-
tical with HWR 526)

527.* Computer Applications in Hydraulics
(3) I Computer modeling of surface water hy-
drology, flood plain hydraulics and water dis-
tribution systems. Theoretical basis. Applica-
tion and design studies. (Identical with HWR
527)

528.* Introduction to Coastal Engineering (3)
II Hydrodynamics of the coastal zone; coastal

sediment processes and their interaction with
structures; diffusion in coastal waters and
marine outfall design; coastal zone manage-
ment. P, 321.

529. Analysis by Hydraulic Models (3) I

1993 -94, II 1994 -95 Types and theories of mod-
els. Advantages, distortions, limitations, inter-
pretation of models, with examples and case
studies. P, 322.

532.* Advanced Structural Design in Steel (3)
I Advanced problems in the analysis and de-
sign of steel structures including beam col-
umns, plate girders, composite construction,
multi -story buildings; static and dynamic lat-
eral and vertical loads; connections; computer
applications. P, 336.

533. Plastic Analysis and Design (3) I 1994 -95
Material and member behavior to full plas-
tification; redistribution of forces; plastic de-
sign of continuous beams and frames; influ-
ence of axial and shear forces; deflections and
rotations; alternating plasticity; shakedown
analysis. P, 432 or consult department before
enrolling.

534.* Design of Wood and Masonry Struc-
tures (3)II 1993 -94 Determination of gravity
and lateral loads on structures. Design of
wood structures for axial load, bending and
torsion; structural wood panels, diaphragms
and shear walls. Types of masonry con-
struction. Design of masonry structures for
gravity and lateral loads. P, 331, CR 337.

536. Prestressed Concrete Structures (3) I
1994 -95 Behavior, analysis, and design of stat-
ically determinate and indeterminate pre-
stressed concrete structures. P, 337.

537.* Advanced Structural Design in Con-
crete (3) II 1994 -95 Advanced problems in the
analysis and design of concrete structures, de-
sign of slender columns and one- and two -
way slabs; lateral and vertical load analysis of
bridges and multistory buildings; introduc-
tion to design for torsion and seismic forces;
use of structural computer programs. P, 337.

540.* Foundation Engineering (3) II Settle-
ment and bearing capacity of shallow and
deep foundations; beam on elastic founda-
tion; design of footings and pile foundations;
foundations on metastable soils; the use of
computer codes for foundation problems. P,
340.

541.* Earth Structures in Geotechnical Engi-
neering (3) I Stability analysis for earth
slopes, including planar, circular piecewise-
linear, and composite- surface methods: anal-
yses for static and steady -flow conditions;
earth pressure theories and calculations for
generalized conditions; design of rigid and
flexible retaining structures; design of braced
and tie -back shoring systems; design of rein-
forced earth walls; computer -aided analysis
and design. P, 340.

544.* Soil Stabilization (3) I 1994 -95 Purpose
of soil stabilization; stabilization using me-
chanical means, cement, asphalt, lime, salt
and resins; factors governing stabilization
techniques; special application. P, 340.

547. Seepage and Earth Dams (3) I 1993 -94, II
1994 -95 Principles of flow in porous media;
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analytical and approximate solutions of con-
fined and unconfined flow; seepage, erosion,
piping and filter design; earth and rock fill
dam construction and design; stability anal-
yses. P, 340.

548. Numerical Methods in Geotechnical En-
gineering (3) II 1993 -94 Brief statements and
applications of numerical methods based on
closed -form solutions, finite difference, finite
element and boundary element methods for
problems involving soil structure interaction
such as piles, retaining walls, group piles, un-
derground works; seepage; and consolida-
tion. P, 340, 402 or 502.

552.* Engineering Surveys (3) I Solar and Po-
laris observations; mineral, public, and pri-
vate land surveys; route surveying, curves,
and earthwork; triangulation, photogram-
metry, and modern engineering surveys. P,
251.

555.* Irrigation Engineering (4) II (Identical
with ABE. 555) P, C E 321 or A ME 331a

558.* Drainage of Irrigated Lands (3) II
1993 -94 (Identical with ABE. 558)

562.* Bituminous Materials (3) II Manufac-
ture and evaluation tests for the control of
bituminous materials used in highway con-
struction and maintenance. P, 340, or consult
department before enrolling.

563.* Traffic Engineering (3) I Methods for
the efficient and safe operation of transport
facilities through analysis of capacity, safety,
speed, parking, and volume data. P, 360.

564.* Airport Planning and Design (3) II Lo-
cation, analysis and design of airports and
airport facilities, including aircraft characteris-
tics, site selection, configuration, capacity, ac-
cess and terminals. Field trips. P, 360.

565.* Project Planning and Modeling (3) II
Use of systems analysis in contemporary
planning, including consideration of social,
environmental and physical constraints; study
of general and special purpose manual and
computer -based simulation and gaming as an
engineering and planning tool. P, senior
standing in civil engineering or consult with
department. (Identical with PLNG 565)

568.* Urban Transportation Planning (3) II
Transportation planning in relation to urban
development; techniques and procedures for
developing long -range regional plans. P, 360
or consult department before enrolling. (Iden-
tical with PLNG 568)

573. Biodegradation of Hazardous Organic
Compounds (2 -3) I Chemical and micro-
biological considerations which affect the
thermodynamics and kinetics of transforma-
tions of hazardous organic compounds in
treatment facilities and in natural settings. 1R,
3L. P, 577, or consult with department.

574. Environmental Transport Processes (3) I
Engineering concerns in toxic and hazardous
waste management with focus on aspects of
chemical transport between air, water and soil
systems, and microbial degradation processes
in natural and engineered environment.

575. Microbiology of Environmental Engi-
neering (3) I Microbiological concepts and
their application to natural and engineered

systems for upgrading water and wastewater
quality. 2R, 4L. P, 370.

576R.* Chemistry of Environmental Engi-
neering (3) I Chemistry of natural waters and
water and wastewater treatment processes.
Chemical thermodynamics, equilibria and ki-
netics are applied to environmental systems.
P, CHEM 103b, MATH 254.

576L.* Environmental Chemistry Laboratory
(1) I Laboratory exercises emphasizing the
chemistry of natural waters, water and waste-
water including related analytical methods.
3L. CR, 576R.

577. The Physiological Bases of Microbial
Treatment Processes (3) II Principles of bacte-
rial physiology including morphology, metab-
olism and genetics. Applications of impor-
tance to waste treatment and environmental
quality. P, 370, or consult with department.

578.* Introduction to Hazardous Wastes (3) II
Management, planning, legal and engineer-
ing aspects of liquid and solid hazardous
waste treatment and disposal. P, 370 or con-
sult department before enrolling.

579.* Environmental Air Pollution (3) I Air
pollution sources and pollutant control, with
special consideration of the meteorological,
urban, rural, industrial, and health aspects.
586.* Fundamentals of Industrial Hygiene (3)
I (Identical with OSH 586)

587.* Advanced Industrial Hygiene and
Safety (3) II (Identical with OSH 587)

596. Seminar
a. Environmental Engineering (1 -3) I II
b. Geomechanics/Mechanics Structures (1)

[Rpt. /2] I II (Identical with E M 596b)
c. Hydraulics and Water Resources (1) I II

597. Workshop
w. Advanced Cadastral Survey (1 -4) II

(Identical with RNR 597w)

*May be convened with 400 -level course.

610. Probability in Civil Engineering (3) Out-
lines the extent of uncertainties under which
civil engineering designs and decisions are
made. Theory and application. Advanced
topics in risk -based engineering design. Sys-
tem reliability concepts. Statistical decision
theory and its application in civil engineering.
Identifying and modeling nondeterministic
problems in engineering in understanding
many recently issued engineering codes. P,
consult department before enrolling.
613. Theory of Elastic Stability (3) II 1993 -94
Bending and buckling of prismatic bars,
beams, rings, curved bars, thin shells, and
thin plates under axial and lateral loads. P, 417
or E M 603 and C E 402, or consult depart-
ment before enrolling.

621. Sediment Transportation (2) II 1993 -94
Erosion, transportation and deposition of
sediments by flowing water; sediment prop-
erties and their measurement; bed load and
suspended load movement; river behavior
and control. P, 321.

622. Open- Channel Flow (3) II 1993 -94 Con-
tinuity, energy and momentum principles ap-
plied to steady and unsteady flow in open
channels: channel controls, transitions, flood
routing, and models. P, 322.

623. Flow through Hydraulic Structures (3) I
1993 -94, II 1994 -95 Subcritical and supercritical
flow through culverts, bridges, spillways, still-
ing basins, transitions, bends; hydrologic
effects on inflow; pumps and turbines. P, 322.

624. Planning and Design of Multipurpose
Water Resources Projects (3) I 1993 -94 Design
of water resource systems for surface water
supply, flood control, hydropower and navi-
gation, either as single purpose or as multi-
purpose projects; brief review of environmen-
tal, economic and legal aspects. Field trips. P,
321, 423 or 523.

632. Infrastructure Rehabilitation (3) II
1993 -94 Status of infrastructure and causes of
deterioration of constructed facilities.
Strengthening of bridges and buildings. Ap-
plication of advanced modern materials such
as fiber composites in the design of new
structures and rehabilitation of existing struc-
tures. P, 331, 336, 337.

633. Reinforced Concrete Members (3) II
1993 -94 Inelastic behavior of beams and col-
umns; short- and long -term beam deflections;
combined bending, shear, and torsion in
beams; behavior under load reversals; anal-
ysis and design of beam to column connec-
tions and shear walls. P, 437 or departmental
approval.

637. Soil- Structure Interaction (3) II 1993 -94
Definition of soil- structure interaction, state
and dynamic loading, analytic and computer
solutions, two and three dimensional struc-
ture foundation combinations. P, 340, 548 or
consent of instructor.

640. Advanced Soil Mechanics (3) I Site in-
vestigation and in situ testing; shear strength
of sands and clays; interpretation of labora-
tory test results; consolidation theory: one-
dimensional infinitesimal and finite strain;
slope stability. P, 340.

641. Advanced Foundation Engineering (3) II
Shallow foundations, pile foundations, sheet -
piles, bulkheads. P, 340.

645. Geoenvironmental Engineering (3) II
1993 -94 Interaction of environment and geo-
technology; physiochemical properties and
mechanism of pollutant transport; effects on
soil and foundation behavior and ground wa-
ter, analytical and numerical modelling, de-
sign of geotechnical structures and waste con-
taminant systems. P, 340, 544 or consent of
instructor.

646. Soil Dynamics and Machine Founda-
tions (3) I 1993 -94, II 1994 -95 Soil behavior un-
der dynamic loads, measurement of dynamic
soil properties, soil liquefaction, wave prop -
ogation through soils, vibration analysis of
shallow and deep foundations, machine foun-
dation design. Case histories and rehabilita-
tion. P, 640.

648. Constitutive Laws for Engineering Ma-
terials (3) I 1993 -94, II 1994 -95 Statement of
axioms of continuum mechanics. Strain,
stress and nonlinear behavior. Laboratory
testing including hyperelasticity, hypo -
elasticity, rate type models, plasticity review,
hardening, volume change and dilatancy,
softening, inherent and induced anisotropy,
laboratory testing and implementation. P, E M
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505, 603, or consult department before enroll-
ing. (Identical with E M 648)

649. Probabilistic Methods in Geotechnical
Engineering (3) II 1989 -90 Randomness and
probability, properties of probability distribu-
tion, random walk, normal distribution, anal-
ysis of flow systems, probabilistic theory of
stress distribution, variability of functions,
uncertainty and material parameters, re-
liability applications in slope stability, bearing
capacity, stochastic processes. P, 340. (Identi-
cal with G EN 649)

661. Structural Design of Flexible Pavements
(3) I Analysis of loads, stresses, material
characteristics, and environmental factors for
the theoretical and practical design, con-
struction and maintenance of pavements. P,
340, 361.

662. Structural Design of Rigid Pavements
(3) II Analysis of loads, stresses, material
characteristics, and environmental factors for
the theoretical and practical design, con-
struction and maintenance of these pave-
ments. P, 340, 361.

664. Transportation Economics (3) I 1993 -94,
II 1994 -95 Economic analysis of transport proj-
ects, including rural and urban roadways,
control systems, and mass transit; discussion
of environmental and financial factors. P, 463
or 563.

665. Quick Response Transportation Plan-
ning Methods (3) II 1993 -94 Quick response
transportation tools for subarea, problem and
policy analysis, and strategic planning in the
urban setting. (Identical with PLNG 665)

666. Highway Geometric Design (3) II Study
of geometric elements of streets and high-
ways, with emphasis on analysis and design
for safety. P, 463 or 563.

667. Traffic Operations and Safety (3) I

1994 -95 Application of traffic control devices
for street and highways, design of traffic con-
trol systems, analysis and management of
highway traffic, evaluation of safety. P, 463 or
563.

668. Urban Public Transportation Systems (3)
I 1993 -94 Development, operation, manage-
ment, financing, evaluation and travel de-
mand estimation for urban public transporta-
tion systems. (Identical with PLNG 668)
673R. Advances in Water and Waste Recla-
mation and Reuse (3) II Theory, application,
and evaluation of currently developing tech-
niques in water and waste reclamation and
reuse. P, 675.

673L. Advanced Water - Wastewater Treatment
Laboratory (1) II Experiments in physical -
chemical treatment of water and wastewater
designed to illustrate treatment design princi-
ples in that subject area. 3L. CR, 673R.
674. Toxic and Hazardous Waste Treatment
(3) II The process engineering fundamentals
from which treatment strategies and process
treatment trains can be synthesized to control
toxic and hazardous wastes. Both traditional
and emerging technologies will be consid-
ered. Emphasis will be placed on integrated
water, air and land interfacial environmental
interactions. Field trips. P, 574, or consult
with department.

675R. Wastewater Treatment (3) I Theoretical
and applied principles of aerobic and an-
aerobic wastewater treatment systems. P, 370.

675L. Wastewater Treatment Laboratory (1) I
Experiments in biological treatment of waste-
water and anaerobic digestion designed to il-
lustrate treatment principles. 3L. CR, 675R.
676R. Advanced Water Treatment System De-
sign (3) II Design and operation of water
treatment plants; physicochemical treatment
processes for potable water production.

676L. Water Treatment System Design Labo-
ratory (1) II Experiments in advanced water
treatment developed to illustrate design prin-
ciples in the potable water production field.
CR, 676R.

Engineering Mechanics (E M)
Credit for these courses is offered in
both civil engineering and engineering
mechanics.
502. Introduction to Finite Element Methods
(3) I II (Identical with C E 502)

505. Continuum Mechanics (4) II 1993 -94
Analysis of deformation, principal stresses
and strains, velocity fields, and rate of defor-
mation; constitutive and field equations; ele-
mentary elasticity. P, C E 417, or consult de-
partment before enrolling.

508. Fracture Mechanics (3) I 1993 -94, II
1994 -95 Modes of fracture; crack propagation;
Griffith energy balance; crack tip plasticity;
J- integral; fatigue cracks; analytical and nu-
merical techniques; constitutive models for
damaged materials. P, 505, or consult with de-
partment.
511. Advanced Finite Element Analysis (3) I
1994 -95 Approximation functions, Lagrangian
and Hermitian interpolation, isoparametric
elements and numerical integration; mixed,
hybrid and boundary element methods, non-
linear analysis, nonlinear problems in solids
under static and dynamic loads, time integra-
tion schemes, fluid and heat flow coupled
problems and mass transport. P, CE 402, or
consult department before enrolling. (Identi-
cal with A ME 511)

596. Seminar
b. Geomechanics/Mechanics Structures (1)

[Rpt. /2] II (Identical with C E 596b,
which is home)

603. Elasticity Theory and Application (3) I
General three -dimensional equations of elas-
ticity; problems in plane stress, plane strain,
extension, torsion; energy, residual and other
solution methods; applications to rings,
beams, plates, torsion and other problems. P,
C E 217, 302.

604. Plasticity Theory and Application (3) II
Yield conditions and flow rules for perfectly
plastic and strain hardening materials; ap-
plication to various elastoplastic problems
such as bars, cylinders and plates; effect of
volume change behavior, isotropic and aniso-
tropic hardening plasticity with expanding/
contracting yield surfaces. P, C E 417 or E M
603, or consult department before enrolling.
633. Structural Dynamics and Earthquake
Engineering (3) I 1994 -95 Vibrations and dy-

namic response of structural systems to
periodic and arbitrary loadings and support
motion; response spectrum and step -by -step
formulations for seismic analysis and design.
P, 635, A ME 250.

635. Matrix Methods in Structural Me-
chanics (3) I Formulation of the force and dis-
placement methods; the finite element
method, with application to bar, beam, plate,
and shell structures; organization and devel-
opment of computer programs; linear and
nonlinear systems. P, C E 331 or A ME 461.

637. Plates and Shells (3) I 1994 -95 Theory
and analysis of circular, rectangular and con-
tinuous plates by classical, numerical and ap-
proximate methods; introduction to in -plane
forces and shells. P, C E 336 or A ME 324.

639. Energy Methods in Engineering Me-
chanics (3) I 1993 -94, II 1994 -95 General con-
cepts and principles in mechanics, conserva-
tive mechanical systems, variational methods.
Applications to deformable bodies.

648. Constitutive Laws for Engineering Ma-
terials (3) I 1993 -94, II 1994 -95 (Identical with
C E 648)

Classics (CLAS /GRK/LAT)
Modern Languages Building,
Room 371
(602) 621 -1689

Professors Marilyn B. Skinner, Head,
J. Norman Austin, Robert M. Gimello,
Albert Leonard, Jr., H. David Soren

Associate Professors Robert A. Burns,
Richard Jensen (Emeritus), Jon Sol-
omon, Thomas D. Worthen

Assistant Professors Janet R. Jakobsen,
Cynthia Kahn, Frank E. Romer, Mary E.
Voyatzis, Cynthia White

The Department of Classics offers a de-
gree of Master of Arts with a concentra-
tion in classical archaeology or in Greek
or Latin philology. The graduate courses
are open to all graduate students with
the permission of the instructor.

Classical Art and Archaeology
(CLAS)
543a- 543b.* Archaeology of Neolithic and
Bronze Age Greece (3 -3) History, art and cul-
ture of prehistoric Greece through the study
of archaeological excavations. 543a: Paleolithic
through the end of the Middle Bronze Age.
543b: The Minoan and Mycenaean cultures of
the Late Bronze Age. 543a is not prerequisite
to 543b. P, 6 units in classics, history, or an-
thropology. (Identical with ANTH 543a- 543b).

552.* Etruscan Art and Architecture (3) Sur-
veys the art and archaeology of the Etruscans
between the 7th and the 1st centuries B.C. P,
340b or consent of instructor. (Identical with
ARH 552).

553.* Research Methods in Classical Arch-
eology (3) Analysis of various methods of re-
search in classical archaeology emphasizing
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the critical use of source material, the devel-
opment of independent thought and the pro-
duction of the finished, written product. P,
340a or 340b.

554.* Greek and Roman Sculpture (3) A sur-
vey of the development of classical sculpture
from the eighth century B.C. to circa 300 A.D.
P, 340a -340b. (Identical with ARH 554)

556.* Greek and Roman Painting (3) Greek
vase painting from the Dipylon vases of the
geometric period in Athens to the Orientaliz-
ing animal styles of Corinth and the black and
red figured Attic style. Also, survey of ancient
Roman painting and mosaics. P, 340a -340b.
(Identical with ARH 556)

557* Greek Architecture (3) A survey of the
architecture and architects of Greece from the
Neolithic to Roman periods including such
sites as Nea Nikomedia, Aegina, Lerna,
Tiryns, Mycenae, Athens and Corinth. P,
340a -340b. (Identical with ARH 557)

558.* Greek and Roman Provincial Archeaol-
ogy (3) Survey of classical archaeology in an-
cient Tunisia, Cyprus, Portugal and Turkey. P,
340a or 340b.

561.* Greek Pottery 1200 -400 B.c. (3) The de-
velopment of Greek pottery from the collapse
of the Mycenaean empire to the close of the
classical period. Special attention to shapes,
decoration, function, and artistic and techni-
cal skills. (Identical with ANTH 561 and ARH
561)

563.* Classical Field Archaeology (6) [Rpt. /1]
Field training and lecture program for stu-
dents beginning in archaeology; includes
trench supervision, stratigraphy, locus theory,
and oral and written reports on field tech-
niques. Offered on several archaeological
sites in the Mediterranean area. P, consult de-
partment before enrolling.

564. Topics in Ancient Mediterranean Ar-
chaeology (3) Research papers and oral pre-
sentations on different aspects of Greek and
Roman archaeology; preparation in writing
scholarly articles for refereed journals. P, 340a
or 340b.

581.* Archaic Greek Sanctuaries (3) Archae-
ology of the sanctuary sites from the Archaic
Period in Greece, both those which became
panhellenic and those associated with indi-
vidual states. Relationships between the polis
and the local sanctuary. (Identical with
ANTH 581)

584.* Roman Art and Architecture (3) The
origin and development of Italian art and ar-
chitecture from Etruscan beginnings through
the Republic to the late Empire. P, ARH 117,
118, or 6 units of ancient history. (Identical
with ARH 584)

587. Testing and Evaluation in Foreign/
Second Language Programs (3) (Identical
with GER 587)

596. Seminar
a. Ancient Art and Archaeology (3)

[Rpt. /30 units] (Identical with ARH
596a)

*May be convened with 400 -level course.

Classical Literature and
Civilization (CLAS)
510a -510b. Classical Philology (3) Introduc-
tion to the various disciplines of classical
scholarship: philology, textual criticism, pa-
leography, papyrology, archaelogy.

570.* Greek Philosophy (3) [Rpt. /1] (Identical
with PHIL 570)

572a- 572b.* Ancient Philosophy (3 -3) [Rpt.]
(Identical with PHIL 572a -572b)

585.* Linguistic and Computer- assisted Ap-
proaches to Literature (3) [Rpt. /6 units] II
(Identical with GER 585)

588.* History of Byzantium (3) (Identical
with HIST 588)

*May be convened with 400 -level course.

695. Colloquium
f. Advanced Studies in Ancient History

(3) [Rpt. /5] II (Identical with HIST 695f,
which is home)

Greek (GRK)
502.* Greek Reading Course (3) [Rpt.] Read-
ings in major Greek authors including Homer,
Plato, and the historians and dramatists. P, 3
units of 400 -level Greek.

512.* Readings in Greek Philosophy (3)
[Rpt. /1] Extensive readings in Greek in one of
the following areas of Greek philosophy: the
pre -Socratics, Plato's ethics and epistemology,
Aristotle's Nicomachean Ethics. P, 3 units of
400 -level Greek. (Identical with PHIL 512)

521.* Greek Lyric Poetry (3) [Rpt. /1] Study in
Greek of the early Greek Lyric writers from
Archilochus to Bacchylides, including Pindar.
P, 3 units of 400 -level Greek.

522.* Readings in Greek Drama (3) [Rpt. /1]
Close reading in Greek of either (1) tragedy -
one play each by Aeschylus, Sophocles and
Euripides or (2) comedy -two plays of
Aristophanes, one of Menander. P, 3 units of
400 -level Greek.

524.* Homer (3) [Rpt. /1] Close reading of
selections from the Iliad and Odyssey in Greek
and an introduction to the critical secondary
literature.

530.* Readings in the Greek Historians (3)
[Rpt.] Selections from Herodotus and
Thucydides with an introduction to the crit-
ical literature. Readings in Greek. P, 3 units of
400 -level Greek.

531.* Greek Orators (3) [Rpt.] Readings in
Greek from Lysias, Isocrates and Demos-
thenes as sources for ancient rhetoric, poli-
tics, and private life. P, 3 units of 400 -level
Greek.

532.* Literature of Archaic Greece (3) [Rpt.]
Readings in Greek from Hesiod and the early
lyric poets. The agricultural perspective and
the anti -heroic ideal. P, 3 units of 400 -level
Greek.

596. Seminar
a. Topics in Ancient Greek Literature (3)

[Rpt. /30 units]

*May be convened with 400 -level course.

Latin (LAT)
501.* Latin Reading Course (3) [Rpt. /1] Read-
ings in one of the following: epic, lyric,
drama, history, oratory, satire, epistles, novel,
philosophical, technical or medieval litera-
ture. P, 3 units of 400 -level Latin.

503.* Late Antique Literature(3) [Rpt. /1] I II S
Selections from genres and/or authors, both
Christian and non -Christian, from the late
antique period. P, 3 units of 400 -level Latin.

505.* Latin Composition (3) [Rpt. /1] Analysis
of Latin prose style, review of Latin grammar,
practice in composing Latin prose. P, 3 units
of 400 -level Latin.

513.* Augustan Literature (3) [Rpt. /1] Read-
ings from a major writer or writers of the Au-
gustan Age. P, 3 units of 400 -level Latin.

514.* Medieval Latin (3) Survey of Latin liter-
ature during the thousand years between the
end of the classical period and the beginning
of the Renaissance. Readings in Latin. P, 3
units of 400 -level Latin.

515.* Latin Love Elegy (3) [Rpt. /1] Reading in
the Latin texts of Ovid, Tibullus and Proper -
tius. P, 3 units of 400 -level Latin.

520.* Latin Paleography (3) Identification and
reading of major Latin bookhands of the Mid-
dle Ages and the Renaissance. Problems in
text transmission, corruptions and emenda-
tion. P, 3 units of 400 -level Latin.

525.* Cicero (3) [Rpt. /1] The life of Cicero il-
lustrated by means of close reading of
selected works in Latin (pro Caelio, selections
from the Philippics, the Verrine Orations) as
well as selections from his letters. P, 3 units of
400 -level Latin.

526.* Roman Historians (3) [Rpt.] Readings
in Latin from the Roman historians and biog-
raphers. Selections from Livy, Caesar, Tacitus,
or Suetonius. May be repeated without du-
plication of readings. P, 3 units of 400 -level
Latin.

528.* Silver Age Latin (3) [Rpt.] Readings
from Latin writers of the early Empire. Read-
ings will be in Latin. P, 3 units of 400 -level
Latin.

596. Seminar
a. Topics in Latin Literature (3) [Rpt. /30

units]

*May be convened with 400 -level course.

Cognitive Science
Psychology Building, Room 312
(602) 621 -2065

Graduate Interdisciplinary Program in
Cognitive Science

Committee:

Professors Merrill F. Garrett, Chair
(Linguistics), Carol A. Barnes (Psy-
chology), Robert C. Cummins (Phi-
losophy), Richard A. Demers
(Linguistics), Kenneth I. Forster (Psy-
chology), Alvin I. Goldman (Philoso-
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phy), R. Michael Harnish (Philoso-
phy), Thomas J. Hixon (Speech and
Hearing Sciences), Audrey L. Holland
(Speech and Hearing Sciences), Wil-
liam H. Ittelson (Psychology), Alfred
Kaszniak (Psychology), John F.
Kihlstrom (Psychology), D. Terence
Langendoen (Linguistics), Adrienne J.
Lehrer (Linguistics), Bruce McNaugh-
ton (Psychology), Lynn Nadel (Psy-
chology), John Pollock (Philosophy),
Alan B. Rubens (Neurology), Gavriel
Salomon (Language, Reading and Cul-
ture), Susan M. Steele (Linguistics)

Associate Professors Diana B. Arch -
angeli (Linguistics), Kathryn A. Bayles
(Speech and Hearing Sciences), Michael
Hammond (Linguistics), John C.
Maloney (Philosophy), Richard T.
Oehrle (Linguistics), Mary A. Peterson
(Psychology), Linda Swisher (Speech
and Hearing Sciences), Joseph Tolliver
(Philosophy)

Assistant Professors John J. Allen (Psy-
chology), Andrew Barss (Linguistics),
Felice L. Bedford (Psychology), Paul
Bloom (Psychology), Molly E. Diesing
(Linguistics), Betty Glisky (Psychol-
ogy), Kerry P. Green (Psychology),
Chad J. Marsolek (Psychology), Laura
A. McCloskey (Psychology), Janet L.
Nicol (Linguistics), Cyma Van Petten
(Psychology), Yingyong Qi (Speech
and Hearing Sciences), Margaret K.
Wynn (Psychology)

The program offers a minor in cognitive
science for the Doctor of Philosophy de-
gree. Inquiries should be directed to the
chairperson of the Committee on Cogni-
tive Science at the campus address given
above.

Communication (COMM)
Speech Building, Room 209
(602) 621-1366

Professors William D. Crano, Head, Ju-
dee K. Burgoon, Michael H. Burgoon,
Henry L. Ewbank, Klonda Lynn
(Emerita), Alethea S. Mattingly (Emer-
ita)

Associate Professors David B. Buller,
James W. Davis (Emeritus), Sally A.
Jackson, Curtis S. Jacobs, Henry C.
Kenski, Robert W. Sankey, David A.
Williams

Assistant Professor Calvin K. Morrill

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in com-
munication. Work leading to the Maste
of Education degree with a major in
communication also is offered in cooper- )

ation with the College of Education. ,r

Four program options are available for
the Master of Arts degree, the depart-
mental program with a thesis or non-
thesis option and the interdisciplinary
program with thesis or nonthesis. The
thesis option requires a minimum of 31
units, including four thesis units; 36
units are required in the nonthesis alter-
native. Those electing a departmental
program may count a maximum of three
units taken outside the department to-
ward the required minimum. Those elect-
ing an interdisciplinary program (e.g.,
organizational communication con-
centration) must take a minimum of nine
units outside the department. These
nine outside units must provide the stu-
dent with a coherent concentration in a
specific area outside the department and
be approved by the Director of Graduate
Studies. Three units of independent
study may be included in the required
minimum. The thesis option is strongly
encouraged for master's students plan-
ning to enter a doctoral program. For
those interested in applied programs
that will prepare them for positions in
industry and government, flexibility in
designing individual programs exists.

Doctoral students must complete at
least 36 units of course work in the ma-
jor (including up to nine units from the
master's degree), one or two minors,
plus the dissertation, and must demon-
strate proficiency in a scholarly research
tool. A maximum of six units of inde-
pendent study, not including those
counted toward the Master of Arts de-
gree, may be included in the required
minimum for the major and minor.

Students in the master's program are
required to complete courses 610, 620,
and 660 plus an additional research
methods course. Doctoral students are
required to complete courses 610, 620,
660 and 670. For both masters and doc-
toral students, all courses to be counted
toward the minimum hours require-
ments must carry a grade of B or better
(or P or better for S/P Special Grades).

In addition to the materials required
by the Graduate College, applicants for
admission must file with the department
a departmental application form, three
letters of recommendation, and Gradu-
ate Record Examination scores that are
no more than five years old. Applicants
for the doctoral program must submit a
master's thesis or other evidence of
scholarly writing.
503.* Theories of Small Group Communica-
tion (3) I II Theory and research on social
control and deviance in groups from the per-
spective of communication behavior.

509.* Theories of Mass Communication (3) II
An in -depth analysis of theories of the social
effects of various mass media sources on so-
ciety.

510.* Struggle for the Presidency (3) I Exam-
ination of the campaign strategies and tactics
of those seeking the nation's most powerful
office from 1960 to the present. (Identical with
POL 510)

511.* Communication and Conflict Manage-
ment (3) I II Consideration of theory and re-
search pertaining to the handling of conflict
across diverse contexts.

514.* Verbal Communication (3) I II Theory
and research on verbal messages. Topics in-
clude patterns of conversational interaction,
processes of message construction and inter-
pretation, functions and contexts of mes-
sages. P, 300.

515.* Nonverbal Communication (3) I II The-
ory and research on nonverbal communica-
tion codes (kinesics, touch, voice, appearance,
use of space, time and artifacts) and social
functions (impression formation and manage-
ment, relational communication, emotional
expressions, regulation of interaction, social
influence).

517.* Relational Communication (3) I II The
relational communication process and mes-
sages people use to define interpersonal rela-
tionships, including dominance- submissive-
ness, affection, involvement and similarity. P,
104.

520.* Communication and the Legal Process
(3) I Presents a number of accomplishments
and challenges in the social scientific study of
law, with special emphasis on the effects of
communication and social structure on the le-
gal processes. (Identical with SOC 520)

521.* Political Campaign Communication (3)
I Investigation and analysis of communication
principles and practices in contemporary
campaigns for elective office.

522.* Presidential Leadership and Communi-
cation (3) II Examination of presidential lead-
ership and communication strategies of the
modern presidents from Kennedy to the pres-
ent.

523.* Topics in Rhetorical Theory and Crit-
icism (3) [Rpt. /1] Intensive reading and anal-
ysis of the works of major rhetorical theorists.
Each semester will focus on a specific era or
perspective.

524.* Media and Politics in America (3) I Sur-
vey of field; media in political campaigns; me-
dia coverage of leaders, issues, and institu-
tions; leadership strategies to influence
media.

525.* Scientific Argument in Public Dis-
course (3) I Advanced argumentation theory
focused on examination of scientific argu-
ment in public decision -making. Topics in-
clude general theory of fallacies and special
fallacies related to scientific reasoning.

528.* Communication Research Methods (3)
II Theories of communication and their re-
search backgrounds; research methodology in
communication behavior studies.

550.* Communication and Cognition (3) I II
Interrelations between human communica-
tion and cognitive processes. Emphasis on
theory and research in social cognition.
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562.* Communication and Human Relation-
ships (3) S An advanced course enabling stu-
dents to inventory, evaluate, and develop oral
communication skills in the interpersonal,
group, and organizational dimensions of their
lives.

*May be convened with 400 -level course.

576. Field and Observational Methods (3) II
(Identical with SOC 576)

589. Scholarly Communication (3) II (Identi-
cal with LI S 589)

610. Communication Theory I (3) I An over-
view of theoretical perspectives on the role of
verbal and nonverbal communication in the
process of generating and understanding de-
velopment of interpersonal relationships.
620. Communication Theory II (3) II An
overview of historical and theoretical perspec-
tives on communication strategies used in so-
cial influence attempts from interpersonal to
mass media contexts.
621. Theory Construction in Communication
(3) I Theoretical and meta -theoretical posi-
tions in the discipline of communication with
an emphasis on approaches to analyzing and
developing original theories.
660. Research Methodologies I (4) I An intro-
duction to research methods and designs
used in contemporary communication re-
search.
670. Research Methodologies II (4) II Ad-
vanced study of methods and statistical anal-
ysis in contemporary communication re-
search.
671. Research Methodologies III (3) I S Is-
sues in measurement and sampling in labora-
tory and field research in communication. P,
670.

696. Seminar
a. Nonverbal Communication (3) [Rpt. /3] I

II
c. Rhetorical Theory and Criticism (3)

[Rpt. /3] I II
d. Social Influence (3) [Rpt. /3] I II
e. Mass Media (3) [Rpt. /3] I II
f. Linguistic Investigations and Applica-

tions (3) [Rpt. /3] I II (Identical with
LING 696f, which is home)

g. Message Analysis (3) [Rpt. /3]
h. Organizational Communication (3)

[Rpt. /3] I II
i. Interpersonal Communication (3)

[Rpt. /3] I II
j. Information Processing and Manage-

ment (3) [Rpt. /3] I II
k. Research Methods (3) [Rpt. /3] I II

Comparative Cultural and
Literary Studies (CCLS)
1239 North Highland Avenue,
Building 431a
(602) 626-8693
Graduate Interdisciplinary Program in
Comparative Cultural and Literary Studies

Committee:
Professors Barbara A. Babcock, Chair

(English), J. Douglas Canfield (En-

glish), Jane H. Hill (Anthropology),
Herbert N. Schneidau (English),
Joseph (Jay) Stauss (Family and Con-
sumer Resources), Charles M. Tatum
(Spanish and Portuguese)

Associate Professors Karen S. Anderson
(History), Melanie R. Wallendorf
(Marketing), Marvin Waterstone (Ge-
ography and Regional Development)

Assistant Professor Eileen R. Meehan
(Media Arts)

Comparative Cultural and Literary Stud-
ies explore similarities and differences
within and among national cultures and
literatures, as well as in the work of indi-
viduals, using a variety of methods from
the humanities and social sciences. Such
interdisciplinary studies focus on the
production, circulation, and interpreta-
tion of meaning and value in all cultural
activity.

The Program offers the M.A. and
Ph.D. degrees with a major in compara-
tive cultural and literary studies. Stu-
dents pursue a core of theoretical
courses and study at least two primary
discourses. Courses are taught by fac-
ulty from a variety of cooperating de-
partments and programs. A list of affili-
ated faculty is available from the
program office. Discourses may be, but
are not limited to, literary discourses in
the original language. Examples of non-
literary discourses include anthropology,
culture and technology, cultural geogra-
phy, media arts, art history, and science,
among others. Ph.D. students minor in a
third discourse, which may be another
literature or another discipline /program
of study in thé human sciences. The
master's degree is considered primarily
as leading to the Ph.D. degree.

Admission to the program is based on
the following kinds of evidence: (1) ex-
cellent undergraduate performance in
language, literature, and /or another form
of discourse (preferably majors and mi-
nors) as indicated by a transcript; (2)
three letters of recommendation from
persons familiar with the student's per-
formance in these areas; (3) an example
of the student's writing on a literary or
cultural topic. For students applying for
the doctoral program, this must be an
article -length and article -quality piece
that will serve as a qualifying exam.

In addition, students may wish to sub-
mit GRE aptitude and /or subject test
scores. Foreign students must submit
TOEFL scores.

Master of Arts: Degree requirements
include at least 30 units: 18 units in
graduate -level courses in at least two
discourses; no more than 9 units may be
taken in any one discourse; 3 units of
503; 3 units of 549a or 549b; 3 units of
550a or 550b; 3 units of independent

study in preparation for the master's ex-
amination, a final examination (consist-
ing of an article -length, article -quality
paper presented to faculty and students)
evaluated by the executive committee;
augmented by at least one specialist in
the area of the paper.

Doctor of Philosophy: Degree candi-
dates are required to take at least 42
units for the major, 18 units of disserta-
tion, and a minor. Course requirements
include: 3 units of 503; 3 units of 549a or
549b; 6 units of 550a -550b; 3 units of 696
and an additional 3 units of 694 or 696.
Course work is aimed at preparing for a
preliminary exam in the student's
chosen discourses and theoretical spe-
cialization.

503. Introduction to Comparative Cultural
and Literary Studies (3) I Strategies of inter-
pretation taught through practical critique.

549a -549b. Folklore (3 -3) (Identical with
ENGL 549a -549b)

550a -550b. Modern Theories of Cultural
Studies (3 -3) Historical precedents and con-
temporary thought in cultural studies from
sociological to feminist theory. 550a: from
such theorists as Marx, Bakhtin, and Foucault
to contemporary postcolonial theorists. 550b:
from Frankfurt school to contemporary theo-
rists of political economy.

561. Linguistics and the Study of Literature
(3) II 1994 -95 (Identical with LING 561)

596. Seminar
g. Comparative Literature (3) [Rpt. /2] I II

(Identical with ENGL 596g, which is
home)

696. Seminar
a. Comparative Cultural and Literary

Studies (3) [Rpt. /4] I II

Computer Science (CSC)
Gould- Simpson Building, Room 721
(602) 621 -6613
Professors Gregory R. Andrews, Head,

Ralph E. Griswold, Udi Manber, Eu-
gene W. Myers, Jr.

Associate Professors Saumya K. Debray,
Peter J. Downey, Stephen R. Mahaney,
Larry L. Peterson, Richard D. Schlich-
ting, Richard T. Snodgrass

Assistant Professors Mary L. Bailey,
Sampath K. Kannan, Todd A. Proeb-
sting

The Department of Computer Science
offers programs leading to the Master of
Science and the Doctor of Philosophy
degrees with a major in computer sci-
ence. The Department's programs pre-
pare graduate students for positions in
the design and development of computer
systems and applications in business
and industry and for scientific positions
in industrial or academic computing re-
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search. Areas of research interest within
the department currently include pro-
gramming languages, operating systems,
distributed processing, theory, analysis
of algorithms, databases, computer net-
works, and computer graphics.

Applicants for admission should hold
an undergraduate degree in computer
science or a related field. In addition to
the application materials submitted to
the Graduate College, applicants must
submit to the department scores from
the General Test of the Graduate Record
Examination. Scores for the Computer
Science Subject test are strongly recom-
mended. The department requires that
two letters of recommendation be sub-
mitted.

A brochure describing admissions re-
quirements and degree programs in de-
tail is available from the department.

Master of Science: 30 units of graduate
credit are required, including one course
in each of the core areas: systems (552,
576), programming languages (520, 553),
and theory (545, 573); four specialization
courses; and at least one advanced topics
course. A thesis is not required, but with
departmental approval a student may
elect to submit one.

Doctor of Philosophy: Doctoral students
must complete 36 units of graduate
credit in the major including the M.S.
core, 520, 545, and 576, and at least two
advanced topics. Course work in a re-
lated minor field is required. There is no
foreign language requirement.

Doctoral candidates majoring in other
disciplines may minor in computer sci-
ence by completing a sequence of
courses and examinations set by the de-
partment.
502.* Mathematical Logic (3) I 1993 -94 (Iden-
tical with MATH 502)

520. Principles of Programming Languages
(3) I Important programming language con-
cepts, including types, control and data ab-
straction, denotational semantics, declarative
and object- oriented languages, implementa-
tion issues. P, 453.

521a -521b. Advanced Systems Modeling and
Simulation (3 -3) (Identical with MIS
521a -521b)

522.* Principles of Concurrent Programming
(3) II Fundamental concepts of concurrent
programming; synchronization mechanisms
based on shared variables and message pass-
ing; systematic development of correct pro-
grams; paradigms for parallel and distributed
programming. P, 344, CR452.

525. Principles of Computer Networking (3)
II Theory and practice of computer networks,
emphasizing the principles underlying the
design of network software and the role of
the communications system in distributed
computing. Topics include routing, flow and
congestion control, multicast, data represen-
tation, and RPC. P, 452.

530.* Case Studies in Software Design (3) I II
Techniques and tools for program design and
implementation, especially of large programs.
Specification, abstraction, verification, main-
tenance, performance tuning. Includes sub-
stantial programming. P, 237 or ECE 271b;
342.

533.* Computer Graphics (3) I Theory and
practice of computer graphics: 2D and 3D
transformations, clipping, and viewing, hier-
archical modeling, computer graphics hard-
ware, raster graphics, input models, interac-
tion techniques, and applications. P, 344, 430.

541a -541b. Computer -Aided Information
Systems Analysis and Design (3 -3) (Identical
with MIS 541a -541b)

543.* Theory of Graphs and Networks (3) II
(Identical with MATH 543)

545. Design and Analysis of Algorithms (3) I
Time, space complexity; recurrences; al-
gorithm design techniques; lower bounds;
graph, matrix, set algorithms; sorting; fast
Fourier transform; arithmetic complexity; in-
tractable problems. P, 445, 473, MATH 362.

550.* String and List Processing (3) II Data
representation, pattern matching, program-
ming techniques; applications. P, 372, 430,
344.

552. Advanced Operating Systems (3) I Oper-
ating system design, implementation and
modeling; deadlock and memory manage-
ment models; protection mechanisms; operat-
ing systems for parallel and distributed sys-
tems. P, 452.

553. Principles of Compilation (3) II Detailed
study of advanced compilation: translator
writing systems, attribute grammars, flow
analysis, optimization, register allocation,
code generation, compiling for modern archi-
tectures. P, 453, 473.

560.* Database Systems (3) I Functions of a
database system. Data modeling and logical
database design. Query languages and query
optimization. Efficient data storage and ac-
cess. Concurrency control and recovery. P,
344, 372, 430.

571a -571b. Digital Systems Design (3 -3)
(Identical with ECE 571a -571b)

572a- 572b.* Continuous -System Simulation
(3) I (Identical with ECE 572a -572b)

573. Theory of Computation (3) II Chomsky
hierarchy, undecidability; general recursive
functions; recursion theory; computational
complexity theory; NP- complete and provably
intractable problems. P, 473. (Identical with
MATH 573)

574a- 574b.* Computer -Aided Logic Design
(3 -3) I II (Identical with ECE 574a -574b)

575a -575b. Numerical Analysis (3 -3) (Identi-
cal with MATH 575a -575b)

576. Computer Architecture (3) I Design of
computers, including instruction set design,
processor implementation, pipelining, mem-
ory hierarchy, vector processors, and parallel
architectures. Emphasis on hardware and
software tradeoffs. P, 452, ECE 369.

578. Computational Methods of Algebra (3)
II (Identical with MATH 578)

579.* Game Theory and Mathematical Pro-
gramming (3) II 1991 -92 (Identical with MATH
579)

588.* Computational Linguistics (3) I (Identi-
cal with LING 588)

*May be convened with 400 -level course.

620. Advanced Topics in Programming Lan-
guages (3) [Rpt. /12 units] I Design, implemen-
tation, and compilation of programming lan-
guages; specific topics to be determined by
current literature and faculty and student in-
terest.

630. Advanced Topics in Software Systems
(3) [Rpt. /12 units] I Problems in design and
development of large systems of programs;
specific topics to be determined by current
literature and faculty and student interest.

645. Advanced Topics in Algorithm Analysis
(3) [Rpt. /12 units] II Design and analysis of
algorithms; specific topics to be determined
by current literature and faculty and student
interest.

652. Advanced Topics in Operating Systems
(3) [Rpt. /12 units] II Operating system design,
development, analysis, and performance; spe-
cific topics to be determined by current litera-
ture and faculty and student interest.

673. Real -Time Distributed Processing Sys-
tems (3) II (Identical with ECE 673)

674. Test Generation for Automata (3) I (Iden-
tical with ECE 674)

696. Seminar
a. Current Computing Research (1 -3)

[Rpt. /8] I II S

Counseling and Guidance
(See Family and Consumer Resources)

Creative Writing
(See English)

Dance (DNC)
Gittings Building, Room 14
(602) 621 -4698

Committee on Dance

Professor John M. Wilson
Associate Professors Jory Hancock,

Chair, Nina Janik
Assistant Professors Ellen R. Bromberg,

Melissa Lowe, Michael L. Williams

The Committee on Dance offers a dance
concentration within the theatre arts ma-
jor, Master of Arts degree, in coopera-
tion with the Department of Theatre
Arts. Interested students should consult
the Committee on Dance.
501.* Advanced Floor Barre (1) [Rpt./ 4 units]
I II Develops deep strength, flexibility and
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alignment specific to all forms of dance.
Building on the concepts presented in 201,
this course is geared to the more advanced
student, presenting exercises that are more
rigorous and complex in nature. 2S. P, 201.

539a- 539b.* Advanced Pointe Technique (1 -1)
[Rpt. /4 units] I II 539a: Barre work; continuing
development of strength, speed, and stamina.
Introduction of advanced barre combinations.
Center work; allegro en pointe, also adagio,
and pirouettes and consecutive turns. 539b:
Continuation of 539a with increasing diffi-
culty and complexity in the enchainments. 2S.
P, audition.

540a- 540b.* Ballet Technique III (2 -3) [Rpt/12
units] P, 340b. Hancock

541a- 541b.* Modern Dance Technique III
(3 -3) II [Rpt. /12 units] P, 341b. Bromberg

543. Dance Ensemble (2) [Rpt. /1] I II Rehear-
sal methods, repertorial development, and
performance of dance with particular em-
phasis on ensemble. 4S. P, repertory audition;
intermediate level in modern and ballet
(340a -b, 341a -b).

545a-545b.* Advanced Choreography (2 -2)
545a: Movement, motif development for solo
and group composition. 545b: Balancing the
intuitive and intellectual components of the
creative process to create meaningful and
well- crafted dances. 4S. P, 245b. Bromberg

546. Dance Program Administration (3) II
1994 -95 Historical and current factors affect-
ing career development in dance and dance-
related fields; practical organization of pro-
grams. (Identical with T AR 546) Wilson

550. Literary Resources for Choreography (3)
II 1993 -94 [Rpt. /1] Studies in primary world
literature, in drama, and in psychology of per-
sonages as sources for choreographic themes;
presentation of motifs and scenario. 6S. P,
445. (Identical with T AR 550) Wilson

551a- 551b.* Ballet Repertoire (2 -2) II [Rpt. /12
units] Repertoire from romantic, classical and
contemporary ballets including works by
Bournonville, Petipa, Ashton, Balanchine,
Christensen and others. 1R, 3S. P, 340 or by
audition. Hancock

560.* Ballet Technique for Men (1) [Rpt. /2
units] I Emphasis on physical conditioning as
well as adagio movement; various pirouette,
grand allegro, elevations using batterie in
combinations focusing on male performance.
P, Intermediate Ballet. 2S.

595. Colloquium
a.* Evaluation of Dance and Body Tech-

nique (3) I P, intermediate level ballet or
modern dance techniques. (Identical
with T AR 595a)

596. Seminar
d.* Dance- Related Art Forms (3) II 1994 -95

(Identical with T AR 596d)

*May be convened with 400 -level course.

697. Workshop
a. Concert Production and Choreography

(1 -4) [Rpt. /9 units] I II 4 -8S. P, 445.

East Asian Studies
(EAS /CHN /JPN)
Franklin Building, Room 404
(602) 621 -7505

Professors Brian E. McKnight, Head,
Gail L. Bernstein (History), Anoop
Chandola, Robert M. Gimello, Earl H.
Pritchard (Emeritus), William R.
Schultz (Emeritus), Jing -shen Tao, Al-
len S. Whiting (Political Science)

Associate Professors Marie C. Chan,
Charles H. Hedtke, Ronald C. Miao,
John W. Olsen (Anthropology), Bar-
bara N. Sands (Economics), Chia -lin
Pao Tao

Assistant Professors J. Philip Gabriel,
Donald J. Harper, Elizabeth G. Har-
rison, Kimberly A. Jones, Donald
Kirihara (Media Arts), Feng -hsi Liu,
James Milward (History), Haru
Yamada

The Department of East Asian Studies
offers programs leading to the Master of
Arts and Doctor of Philosophy with ma-
jors in East Asian studies. Graduate
training in East Asian studies affords
students important opportunities for ca-
reers in teaching, international business,
international law, government and diplo-
matic service, and journalism.

Graduate programs on the master's
level are available with concentrations
based either in traditional academic dis-
ciplines or in specially constructed gen-
eral study areas related to East Asia. The
doctoral programs are rigorously based
in traditional academic disciplines. Mas-
ter's students must complete a minimum
of 30 graduate units and a thesis, or 32
units and a departmental paper. Disci-
plinary concentrations, often in prepara-
tion for further Ph.D. -level study, are
currently offered in a number of fields in
Chinese history, linguistics, literature,
religion and thought, and in Japanese lit-
erature as well as linguistics and lan-
guage pedagogy. A general master's
study program may include a variety of
courses from East Asian studies and
other departments in both Chinese and
Japanese areas. To ensure programmatic
integrity, the general program must be
devised in consultation with appropriate
faculty. The general program is often
suitable for preprofessional training.
Doctoral study must be focused on Chi-
nese history, linguistics, literature, re-
ligion and thought or on Japanese lan-
guage pedagogy, linguistics, literature or
religion; minor fields are usually
selected from other supporting disci-
plines. Subjects in East Asian studies
may serve for Ph.D. fields for students

earning Ph.D. degrees in other depart-
ments.

Admission requires adequate prepara-
tion, although admission with some de-
ficiencies is possible. The department
bases admission into the master's and
doctoral programs upon the grade -point
average, the applicant's statement of pur-
pose, two letters of recommendation,
and GRE scores. Foreign students must
achieve a minimum score of 550 on the
TOEFL. Applicant objectives must also
correspond to the department's pro-
grammatic capabilities. Contact the East
Asian Studies' graduate secretary for
further details.

Courses related to East Asia in addi-
tion to the courses listed below may be
taught in the Departments of Anthropol-
ogy, Economics, History, Media Arts and
Political Science.

East Asian Studies (EAS)
527a.* The Prehistory of East Asia (3) I (Iden-
tical with ANTH 527a)

545.* Hindu Mysticism (3) II Introduction to
the major concepts and practices of Hindu
mysticism, including yoga techniques, rites,
symbols, and myths. (Identical with RELI 545)

551.* The United States and East Asia: 1840
to the Present (3) II 1994 -95 (Identical with
HIST 551)

552.*
literary works with ancient Sanskrit genres.
Selections from the Vedas, epics, Puranas and
other classics in English translation.

563.* Asian Marxism (3) II I Comparative his-
torical study of several Marxist revolutionary
movements. (Identical with HIST 563)

564.* International Relations of East Asia (3)
II (Identical with POL 564)

587. Testing and Evaluation in Foreign/
Second Language Programs (3) (Identical
with GER 587)

587a- 587b.* History of East Asian Buddhism
(3 -3) Buddhism in China, Korea and Japan
with emphasis on the relationship between
East Asian Buddhist thought and practice and
the various historical contexts in which they
emerged.

589.* Women in East Asia (3) I (Identical with
HIST 589)

596. Seminar
a. Topics in East Asian Buddhism (3)

1994 -95 P, reading knowledge of Chi-
nese and /or Japanese; EAS 487a -487b/
587a -587b or the equivalent.

*May be convened with 400 -level course.

Chinese Studies (CHN)
515.* Advanced Modern Chinese (3) Study of
advanced modern (Mandarin) Chinese
through readings in social science texts. P,
402.

516.* Advanced Modern Chinese (3) [Rpt. /1]
Study of advanced modern (Mandarin) Chi-
nese through composition. P, 402.
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517.* Advanced Modern Chinese (3) Study of
advanced modern (Mandarin) Chinese
through readings in modern literature. P, 402.

518.* Advanced Modern Chinese (3) [Rpt. /1]
Study of advanced modern (Mandarin) Chi-
nese through conversation. P, 402.

519.* Linguistic Structure of Modern Chi-
nese (3) I Linguistic study of the phonologi-
cal, morphological, and syntactic systems of
modern Chinese, with particular attention to
linguistic analysis. (Identical with LING 519)

520.* Linguistic Structure of Modern Chi-
nese (3) II Linguistic study of the phonologi-
cal, morphological, and syntactic systems of
modern Chinese, with particular attention to
linguistic analysis. P, 419/519. (Identical with
LING 520)

521. Resources and Methods in Sinology (3)
II Introduction to and exercises in the use of
standard sinological reference and research
resources. P, 523.

522.* Literary Chinese (3) I Introduction to
pre- 20th -century Chinese styles through
readings in classical Chinese literature. P,
416/516.

523.* Readings in Classical Chinese Philo-
sophical Texts (3) II Introduction to Confu-
cian, Taoist, and legalistic military philosophi-
cal texts. P, 422/522.

527b.* The Archaeology of Pre -Han China
(3) II (Identical with ANTH 527b)

529.* Chinese -American Literature 1960 -
Present (3) II Studies of the significant literary
works by Americans of Chinese descent be-
tween 1960 and the present. (Identical with
ENGL 529).

530.* Law in Traditional China (3) I Survey
of law in traditional China, including exam-
ination of dispute resolution processes, the
development of written law codes, formal ju-
dicial procedures, the theory and practice of
punishment, crime and criminals, and the so-
cial role of legal process as reflected in civil
law disputes (over such issues as marriage,
divorce, property exchanges, and inheritance.

540.* Chinese Calligraphy (2) [Rpt.] I Theory,
practice, and aesthetics of Chinese brush
writing, with emphasis on individual training
and development.

541. Chinese Historical Linguistics (3) I His-
torical survey of the development of the Chi-
nese language, with particular attention to
linguistic changes in phonology, morphology,
and syntax. P, 402 and a course in general
linguistics.

542. Chinese Historical Linguistics (3) II His-
torical survey of the development of the Chi-
nese language, with particular attention to
linguistic changes in phonology, morphology,
and syntax. P, 541.

546. Chinese Traditional Poetry (3) [Rpt. /2] I
Advanced readings in Chinese poetic genres.
P, 523.

547. Readings in Classical Chinese Prose (3)
[Rpt. /2] I Readings in selected texts from liter-
ary, philosophical, and historical traditions;
includes selections from the Five Classics and
the great prose masters of the Han -Qing.
Variable content. P, 423/523.

550.* Studies in Modern Chinese (3) [Rpt. /1]
Grammar and readings in modern Chinese
texts, with emphasis on written comprehen-
sion and translation. P, any two courses from
CHN 415/515, 416/516, 417/517, 418/518.

560.* Modern Chinese Foreign Relations (3)
II (Identical with POL 560)

568.* Women in China (3) I Analysis of the
role of women in Chinese society with equal
emphasis on traditional and modern periods.
575a- 575b- 575c- 575d- 575e.* Periods in Chi-
nese History (3- 3- 3 -3 -3) In -depth treatment of
major premodern eras. 575a: Ancient and
classical, to 200 B.C. 575b: Early Empire 200
B.c. -200 A.D. 575c: Medieval 200 -750 A.D. 575d:
New Empire, 750 -1350 A.D. 575e: Late Empire,
1350 -1800 A.D. (Identical with Hist.
575a -575b -575c -575d -575e)

576.* Modern Chinese History (3) Historical
survey of the period since 1911 which exam-
ines the revolutionary developments shaping
contemporary China. (Identical with HIST
576)

582.* Social History of China (3) Formation
of ancient Chinese society; organization of
families and clans; social stratification, mobil-
ity, conflict, and control in traditional China;
and transformation from traditional to mod-
em society. (Identical with HIST 582)

583.* Confucianism: The Classical Period (3)
(Identical with RELI 583)

584.* Confucianism: The Neo- Confucian
Tradition (3) (Identical with RELI 584)

595. Colloquium
a. Readings in Chinese History (3) [Rpt. /12

units]
r.* Chinese History Since 1949 (3) II (Iden-

tical with HIST 595r)

596. Seminar
b. Ancient Chinese Philosophy (3) [Rpt.2] I

II P, 423/523
f. Classical Chinese Literature (3) [Rpt.] I

II
Modern Chinese Literature (3) [Rpt.] I II
Premodern Chinese History and Politics
(3) [Rpt.] I II

L Modern Chinese History and Politics (3)
[Rpt.] I II

*May be convened with 400 -level course.

Japanese Studies (JPN)
502.* Gender and Language in Japan (3) II
1994 -95 Introduction to general issues of gen-
der and language use, specific gender -related
differences in the Japanese language, and
gender roles in Japan. P, 202 or consent of
instructor. (Identical with LING 502)

505. Classical Japanese (3) I Introduction to
classical Japanese grammar and to writing
styles used from the 8th century through me-
dieval times. P, grade of B or higher in JPN
416/516 or consent of instructor.

511.* Introduction to Japanese Linguistics (3)
I Phonology, morphology, syntax, pragmatics,
and sociolinguistics of the Japanese language.
(Identical with LING 511)

512.* Advanced Japanese Linguistics (3) II
Advanced readings in Japanese and English
on specific topics in Japanese linguistics. P,
411/511. (Identical with LING 512)

g.
h.

515.* Advanced Japanese (3) I Advanced con-
versation, grammar, reading and writing in
modern Japanese. P, grade of B or higher in
JPN 202.

516.* Advanced Japanese (3) II Advanced
conversation, grammar, reading and writing
in modern Japanese. P, 415/515.

517.* Business Japanese (3) II Advanced study
of the Japanese language for business pur-
poses. P, 415/515.

518. Issues in Teaching Japanese (3) I Issues
in second language acquisition and teaching,
with emphasis on teaching Japanese as a for-
eign language. P, 202 or instructor's permis-
sion.

520.* Japanese Discourse (3) I Introduction to
Japanese discourse which integrates ap-
proaches used in linguistics and literary crit-
icism. P, background in communication, liter-
ature, linguistics or Japanese language.

521.* Advanced Readings in Japanese (3) I
Reading and discussion in Japanese of a vari-
ety of advanced -level materials, including
newspaper articles, short articles, and poetry.
P, 416/516 or instructor's permission.

522.* Advanced Readings in Japanese (3) II
Reading and discussion in Japanese of a vari-
ety of advanced -level materials, including
newspaper articles, short articles, and poetry.
P, 421/521.

536.* Japanese Sociolinguistics (3) [Rpt. /1] I

Introduction to Japanese sociolinguistics;
pragmatics, conversation analysis, discourse
analysis, variation theory, ethnography of
speaking and ethnomethodology. P, 202 or in-
structor's permission. (Identical with ANTH
536, ENGL 536 and LING 536).

546a- 546b.* Classical Japanese Literature
(3 -3) Survey of classical Japanese literature,
with readings in English translation. 546a:
Ancient and medieval, to 1600. 546b:
Tokugawa and Meiji, 1600 -1900.

547a- 547b.* Modern Japanese Literature (3 -3)
II Survey of modern Japanese literature with
readings in English translation. 447a: Meiji to
World War Two. 447b: Postwar and Contem-
porary Literature.
574a- 574b- 574c.* History of Japan (3 -3 -3)
(Identical with HIST 574a -574b -574c)

595. Colloquium
b.* Japan (3) [Rpt. /2] I II

596. Seminar
a.* Japanese Literature (3) [Rpt. /3] I II
c.* Topics in Japanese Linguistics (3)

[Rpt. /2] II P, 411 or 511 (Identical with
LING 596c)

r. Japanese History (3) [Rpt.] I II

*May be convened with 400 -level course.

Ecology and Evolutionary
Biology (ECOL)
Biological Sciences West Building
Room 310
(602) 621 -1588
Professors Margaret G. Kidwell, Head,

William A. Calder, III, E. Lendell
Cockrum (Emeritus), William B. Heed
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(Emeritus), John R. Hendrickson (Emer-
itus), Conrad A. Istock, Charles H.
Lowe, Jr., Albert R. Mead (Emer-
itus), Richard E. Michod, Walter B.
Miller (Emeritus), Michael L. Rosen-
zweig, William M. Schaffer,
Donald A. Thomson, Arthur T. Win-
free, Newell A. Younggren (Emeritus)

Associate Professors Russell Davis,
Robert S. Mellor, Nancy A. Moran,
Irene M. Pepperberg, Robert H.
Robichaux, Stephen M. Russell (Emer-
itus), D. Lawrence Venable, David J. A.
Vleck, J. Bruce Walsh, Oscar G. Ward

Assistant Professors Judith L. Bronstein,
Lucinda McDade, Wayne Maddison,
Daniel R. Papaj

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with majors in
ecology and evolutionary biology and in
botany. Concentrations are available in
plant ecology, systematics and evolution;
evolutionary theory; ecological and mo-
lecular genetics; environmental physiol-
ogy; marine biology; animal behavior;
population and community ecology; ver-
tebrate biology and systematics; evolu-
tionary morphology; and theoretical and
mathematical biology. The department
maintains excellent collections of fishes,
amphibians, reptiles, birds, and mam-
mals. An extensive herbarium is shared
with the College of Agriculture. Field
work is facilitated by a Marine Biology
Station at Puerto Peñasco, Sonora, Mex-
ico and by the availability of the Coro-
nado Ranch in the Chiricahua Moun-
tains, the Southwestern Research
Station, Portal, Arizona, the Research
Ranch, Elgin, Arizona, and the Desert
Laboratory on Tumamoc Hill, Tucson,
Arizona.

Applicants are required to furnish the
department with completed departmen-
tal application forms, copies of scores on
the Aptitude and Advanced (any disci-
pline) tests of the Graduate Record Ex-
amination, copies of transcripts of all
college work, copies of GRE scores (in
addition to those required by the Gradu-
ate College), and three letters of recom-
mendation from persons qualified to
evaluate the applicant's scholarly poten-
tial. Applications should be submitted
by January 15; admission is normally ap-
proved only for students beginning their
graduate studies with the fall semester.
Applicants are encouraged to seek exter-
nal financial support from institutions
such as the National Science Foundation
and the Danforth Foundation. The de-
partment will make every effort to offer
financial aid in the form of teaching or
research assistaiitships.

Course work, while necessary, is no
substitute for scholarship. Accordingly,

particular emphasis is placed on the stu-
dent's ability to formulate and pursue
original research problems. One course,
Research in Ecology and Evolution
(610a- 610b), is required of all new gradu-
ate students. The remainder of the pro-
gram is designed to meet the individual
needs of each student.

In addition to the courses listed below,
the department offers courses in quan-
titative genetics, phylogenetic systema-
tics, evolutionary morphology, plant
physiological ecology, biological
rhythms, and approaches to problem
solving in biology.
500a -500b. Advanced Topics in Ecology and
Evolutionary Biology (4 -4) 500a: Introduction
to graduate study in ecology and evolutionary
biology, via discussion of ongoing faculty re-
search interests. P, 435. 500b: Introduction to
field research methods in ecology. 3R, 3L.
Field trips.

501.* Biological Materials (2) I Study of new
methods in instruction and ideas on course
content and behavioral objectives. Designed
for prospective biology teachers in secondary
schools. 1R, 3L. P, 12 units of biology.

503R.* Biology of Animal Parasites (3) I
(Identical with VSC 503R)

503L.* Parasitology Laboratory (1) I (Identical
with VSC 503L)

505.* Aquatic Entomology (3) II 1994 -95
(Identical with ENTO 505)

506.* Conservation Biology (3) II 1994 -95
Principles of biology applied to preservation
of biological diversity. Field trips. P, 182, 302.
(Identical with RNR 506 and GEOS 506)

510.* Research Design and Analysis (3) I De-
sign and analysis for ecology, behavior, and
morphology; inference and hypothesis tests;
exploratory statistics.

511.* Insect Behavior (3) II 1993 -94 (Identical
with ENTO 511)

512.* Plants Useful to Man (2) S Lecture -
demonstration course for teachers and others
wishing information on the uses of plants:
foods and food plants, medicinal plants,
plants and industry, plants in textiles and
other manufacturers.

514.* Plants of the Desert (2) S Designed for
teachers and others wishing to become famil-
iar with common native and cultivated plants;
identification, ecology, and uses.

516.* Computer Analysis of Sequences (3) II
(Identical with MCB 516)

518a- 518b.* Scientific Illustration (2 to 4-
2 to 4) [Rpt.] Graphic arts techniques to meet
the career demands of students. 518a: Illustra-
tion. 518b: Photography. Consult department
before enrolling.
519. Molecular Evolution and Genome Or-
ganization (3) II 1994 -95 A rigorous and com-
prehensive survey of both the molecular and
evolutionary details of genome organization.
P, 320, year of calculus.

520.* Evolutionary Quantitative Genetics (4)
II Rigorous coverage of the inheritance and
evolution of quantitative characters. Theory,

estimation and design issues, and experimen-
tal results given equal coverage. P, Calculus.

521.* Philosophy of the Biological Sciences
(3) 1993 -94 (Identical with PHIL 521)

523.* Cytogenetics (3) II Investigation into the
structure and function of chromosomes and
their role in heredity and evolution. 2R, 3L. P,
320. (Identical with GENE 523)

524. Theoretical Population Genetics (3) I
Mathematical theory of modern population
genetics developed from first principles, with
emphasis on evolutionary implications and
the historical development of ideas. P, 320,
MATH 223. (Identical with ANTH 524 and
GENE 524)

525. Speciation (2) [Rpt.] II Mechanisms of
evolution in the formation of races and spe-
cies of animals and plants. P, 320. (Identical
with GENE 525)

531.* Environmental Physiology (2) II 1993 -94
Analysis and synthesis of recent studies of
the physiological responses of animals to
their environments. P, 568.

533.* Human Genetics (3) I (Identical with
GENE 533)

534.* Population Interactions (4) [Rpt.] II
1994 -95 Empirical and theoretical treatment of
competition, exploitation, and mutualism
within and between species, with emphasis
on application of modern dynamics to ecolog-
ical problems. Computer lab. 3R, 3L. P, 302,
two semesters of calculus.

535.* Evolution (3) I A balanced survey of the
present -day concepts of the process and
products of evolution, with emphasis on con-
trasting models and their consequences; re-
cent techniques for the elucidation of phy-
logenetic pathways. P, 302, 320; MATH 125a, P
or CR, 125b. (Identical with GENE 535)

536.* Plant Ecology (4) II Dynamic processes
giving rise to ecological patterns in plant pop-
ulations and communities. 2R, 6L. Field trips.
P, some botany and general ecology.

538.* Biogeography (3) II The role of histor-
ical events and ecological processes in deter-
mining the past and present geographic dis-
tribution of plants and animals. P, 182 or
GEOS 225. (Identical with GEOS 538)

540R.* Oceanography (2) I 1994 -95 Introduc-
tion to the physical, chemical, geological, and
biological dimensions of the oceans, with em-
phasis on their importance as biological en-
vironments.

540L.* Oceanography Laboratory (2) I
1994 -95 Field and lab. investigations of the
Gulf of California, with emphasis on research
techniques important to biological oceanogra-
phy. Weekend field trips. P, 540R or CR.

541.* Limnology (4) I (Identical with WFSC
541)

542.* Marine Ecology (6) S A field introduc-
tion to basic concepts in marine ecology with
emphasis on the behavior and ecology of in-
vertebrates and fishes and the factors affect-
ing the diversity and community structure of
marine communities. The entire course is
conducted at selected sites in the Gulf of Cal-
ifornia. Optional travel fee. Consult instructor
before enrolling.
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543. Advanced Studies in Marine Biology (2)
[Rpt.] I Analysis and discussion of current re-
search in the marine biological sciences.

544.* Insect Ecology (3) I (Identical with
ENTO 544)

545. Concepts in Genetic Analysis (3) I (Iden-
tical with MCB 545)

550. Mathematical Population Dynamics (4)
II 1993 -94 Ecological population dynamics, de-
mography and human epidemiology. Em-
phasis on mathematical models and tech-
niques for data analysis with particular
reference to dynamical systems and chaos.
3R, 3L. P, full calculus sequence, upper -level
ecology course (302) or ordinary differential
equations (MATH 254 or 255) (Identical with
MATH 550)

558.* Comparative Vertebrate Anatomy (4) I
(Identical with VSC 558)

559* Comparative Vertebrate Histology (4) II
(Identical with VSC 559)

560.* Plant Physiology (4) I (Identical with PL
S 560)

566.* Physiology Laboratory (3) II Emphasis
on data acquisition, analysis and interpreta-
tion. Laboratory techniques and investigation
of physiological mechanisms. 2R, 4L. P, either
437, 468; VSC 400a -400b; or PSIO 480. (Identi-
cal with MCB 566, PSIO 566, TOX 566, VSC
566)

568.* Comparative Physiology (3) II The re-
sponses of physiological systems to the en-
vironment; energy exchanges, respiration,
thermal and osmotic regulation, locomotion,
behavioral regulation, and integration of re-
sponses. P, 181, 182. (Identical with PSIO 568
and V SC 568)

570.* Plant Diversity and Evolution (4) I Sur-
vey of the plant kingdom, with emphasis on
comparative structure and evolution of major
plant divisions. 2R, 6L. Field trips. P, 4 units
of biological or plant sciences.

571.* Human Embryology (4) II (Identical
with ANAT 571)

572.* Systematic Botany (4) II Evolutionary
relationships of orders and families of sper-
matophytes; systems of classification; collec-
tion and identification of local flora. 2R, 6L.

575.* Freshwater Algae (4) II 1993 -94 Sys-
tematics, ecology, and evolution of planktonic
and benthic species; field techniques and lab.
culture. 2R, 6L. Field trips. P, 4 units of biol-
ogy or plant sciences.

578.* Global Change (3) II (Identical with
GEOS 578)

579* Art of Scientific Discovery (3) [Rpt.] II
Techniques of posing questions and solving
puzzles encountered in scientific research,
with emphasis on life sciences and mathe-
matics. P, consult department before enroll-
ing.

580.* Invertebrate Zoology (4) I Comparative
morphology, physiology, and ecology of in-
vertebrates. 3R, 3L. Field trips. P, 182.

582.* Ichthyology (4) I 1993 -94 Ecology, evolu-
tion and systematics of fishes, with field and
lab. emphasis on Gulf of California and Ari-

zona fishes. 2R, 6L. Weekend field trips. P,
182. (Identical with WFSC 582)

583.* Herpetology (4) II Systematics, ecology,
and evolution of the amphibians and reptiles.
2R, 6L or field work. P, 304. (Identical with
WFSC 583)

584.* Ornithology (4) II Natural history of
birds and its bearing upon the problems of
animal behavior, distribution, and evolution.
2R, 2L. Field trips. P, one basic biology
course. (Identical with WFSC 584)

585.* Mammalogy (4) I Systematics, ecology,
and evolution of mammals. 2R, 6L or field
work. P, 304. (Identical with WFSC 585)

586. Biological Scaling (2 -3) II 1994 -95 Evolu-
tion of body size and the scaling of phys-
iological, morphological, and ecological re-
quirements, biomechanics, functional
morphology, and dimensional analysis. P,
302.

587.* Animal Behavior (3) I Concepts and
principles of the evolution, development,
causation and function of behavior, with em-
phasis on the adaptiveness of behavior; dis-
cussion and films. P, 8 units of biology.
588. Arizona Mammals (3) S The identifica-
tion, distribution, and ecology of Arizona
mammals. Field trip. P,182.

589.* Selected Studies of Birds (2) [Rpt.] I Re-
cent advances in ornithology. 1R, 3L or field
trip. P, 484. (Identical with WFSC 589)

590.* Quantitative Morphology (3) II 1994 -95
Methods for studying form variation and di-
versification; size -shape relationships; the-
oretical morphology.
594. Practicum

a.* Professional Skills (2) (Identical with
ENTO 594a, which is home) Writing -
Emphasis Course*

596. Seminar
a. Evolutionary Ecology (1 -2) [Rpt. /5] II
b. Population Biology (1) [Rpt. /6] I II Open

to majors only.
c. Macroevolution (2) [Rpt. /6 units] I
d.* Selected Topics in Marine Biology (1 -4)

[Rpt. /6 units] II Field trips. P, junior or
senior ecology majors.

f. Sociology (2) [Rpt. /3] I
j.* Plant Population Ecology (1 -3) [Rpt. /5] I
m. Conservation Biology (1) [Rpt. /6 units]

II Field trip. (Identical with RNR 596m)
*May be convened with 400 -level course.

610a -610b. Research in Ecology and Evolu-
tion (1 -1) [Rpt.] I II Introduction to the re-
search currently being pursued by faculty and
staff in the department. Open to majors only.
670. Recent Advances in Genetics (2) I (Iden-
tical with GENE 670)

Economics (EGON)
McClelland Hall, Room 401
(602) 621 -6224
Professors R. Mark Isaac, Head, Michael K.

Block, John E. Buehler (Emeritus),
James C. Cox, Helmut J. Frank (Emer-
itus), Bernard P. Herber, Jimmye S.

Hillman (Emeritus), Reka P. Hoff
(Law), Elizabeth Hoffman, Gary D. Li-
becap, Robert H. Marshall, Leahmae
McCoy (Emerita), Ronald L. Oaxaca,
David E. Pingry (Management Infor-
mation Systems), Kenneth R. Smith,
Vernon L. Smith, Lester D. Taylor,
Gordon Tullock, Mark A. Walker,
Donald A. Wells, Edward E. Zajac

Associate Professors John Z. Drabicki,
Price V. Fishback, Donald G. Hecker-
man, James C. McBrearty, Stanley S.
Reynolds, Barbara N. Sands, Gerald J.
Swanson, Ronald J. Vogel (Public Ad-
ministration and Policy)

Assistant Professors Devajyoti Ghose,
Shawn E. Kantor, Kenneth F. Kroner,
Diego Moreno, James D. Ratliff, Les-
lie S. Stratton, John C. Wooders

The department offers programs leading
to the Master of Arts and Doctor of Phi-
losophy degrees with a major in eco-
nomics. The department also offers sup-
porting work for the Master of Public
Administration degree, the Master of
Business Administration degree and
Doctor of Philosophy degree with a ma-
jor in management. For information con-
cerning these degrees see Requirements
for Master's Degrees /Master of Public Admin
istration and Master of Business Administra-
tion as well as the Business Administration
headnotes elsewhere in this catalog.

Applicants must have completed an
undergraduate major or minor in eco-
nomics and must submit scores on the
aptitude test of the Graduate Record Ex-
amination.

Degrees

Master of Arts: All students must com-
plete the core program consisting of
501a, 502a, 508, 519, 520 and 522a, a nine -
unit field of specialization, and a thesis.
(A minimum of thirty total units is re-
quired.) The field of specialization may
be in economics or a related area and
must be approved by an advisor. The
student will be given a comprehensive
exam over the core program and field.

Doctor of Philosophy: All students must
complete the core program consisting of
501a- 501b -501c, 502a -502b, 506, 508, 519,
520, 522a -522b, eighteen units of 696 -697
economics seminar and workshop
courses, and a dissertation. A minimum
of 66 hours is required.

500. Managerial Economics (3) I S Micro -
economic theory and applications. P, MIS 400
or MATH 119 or 123. Advanced degree credit
available for nonmajors only. Open only to
students admitted to a BPA graduate pro-
gram.

501a- 501b -501c. Microeconomic Theory
(3 -3 -3) I 501a: Value and distribution. P, 361,
521. II 501b: General equilibrium and welfare
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economics. P, 501a, 519. I 501c: Other selected
topics. P, 501b.

502a -502b. Macroeconomic Theory (3 -3) II
502a: National income analysis. P, 332, 521. I
502b: Advanced topics in macroeconomic
analysis; macroeconomic dynamics. P, 502a,
519.

503. Development of Economic Theory (3) II
Development of economic thought from an-
cient times to the present. P, 501a.

504. Production Economics (3) I (Identical
with AREC 504)

505.* Comparative Economic Systems (3) II
Analysis of economic policy in market (cap-
italist) economies and of economic ideology
and planning in command economies. Ad-
vanced degree credit available for nonmajors
only. P, 361 or 500.

506. Experimental Economics (3) I Introduc-
tion to laboratory experimental economics:
review of current research, exploration of
methodological issues, development of tech-
niques of experimentation. P, 501a.

507* Studies in Microeconomics (3) II Stud-
ies in microeconomics, such as the economics
of imperfect information and uncertainty, ex-
ternalities and public goods, and imperfect
competition. P, 361, MATH 125b.

508. Applied Economic Analysis (3) II Uses
economic history to show how research
methods in economics are used to analyze
data collected through empirical observation.
P, 501a, 520.

509.* Economic Anthropology (3) II (Identical
with ANTH 509)
510. Macroeconomics (3) I S Theory of in-
come, employment, interest rates, and the
price level. P, 500. Advanced degree credit
available for nonmajors only.
511.* Microeconomic Theory and Behavior
(3) II Microeconomic theory with an emphasis
on the use of experimental laboratory and
field methods for testing the behavioral im-
plications of the theory. P, 521.
512. Economic Policy in Developing Coun-
tries (3) II (Identical with AREC 512)

513. Consumption Economics and Price
Analysis (3) II (Identical with AREC 513)
514. Cost -Benefit Analysis (3) II (Identical
with AREC 514)

515. Operations Research in Applied Eco-
nomics (3) I (Identical with AREC 515)
516. Agricultural Development (3) [Rpt. /1] I
(Identical with AREC 516)

518.* Introduction to Econometrics (3) I II
Statistical methods in estimating and testing
economic models; single and simultaneous
equation estimation, identification, forecast-
ing, and problems caused by violating classi-
cal regression model assumptions. Advanced
degree credit available for nonmajors only. P,
339 or 376 or MKTG 552.

519. Mathematical Economics (3) I Introduc-
tion to the theory and methods of mathemati-
cal economics and its applications. Designed
primarily for entering graduate students ma-
joring in economics. P, CR, 520; consult with
department before enrolling.

520. Theory of Quantitative Methods in Eco-
nomics (3) I Introduction to the basic con-
cepts of statistics and their application to the
analysis of economic data. Designed pri-
marily for entering graduate students major-
ing in economics. P, CR, 519; consult with de-
partment before enrolling.

521.* Introduction to Mathematical Eco-
nomics (3) II Comparative statics, stability,
classical optimization, the Kuhn Tucker the-
ory, calculus of variations, linear algebra, and
game theory, and the application of these
techniques in economic analysis. P, six upper -
division units in economics; MATH 125b.

522a -522b. Econometrics (3 -3) II 522a: The
theory of econometric estimation of single
and simultaneous equation models. P, 520. I
522b: Additional topics in the theory of econ-
ometric estimation of single and simul-
taneous equation models. P, 522a.

524.* Topics in European, Chinese, or Jap-
anese Economic History (3) I II Examines the
economic history and development of medi-
eval, early modern and modern Europe; the
development and economic history of pre-
modern and modern Japan and China. Ad-
vanced degree credit available for nonmajors
only. P, 300 or 361 or 500.

525.* Topics in the Economic History of the
United States (3) I II Examines the economic
history and development of the United States,
including roles of legal and cultural institu-
tions, changes in output mix, government
regulation, income distribution, monetary
policy, and demographic factors. Advanced
degree credit available for nonmajors only. P,
300 or 361 or 500.

530. Macroeconomic Aspects of Finance (3) II
The effects of changing economic conditions
upon a firm's operation, including capital de-
cisions as well as production decisions. P, 500.

535.* Public Sector Economics (3) I II S The
influence of governmental revenue and ex-
penditure decisions on resource allocation,
income distribution, and aggregate economic
performance. Advanced degree credit avail-
able for nonmajors only. P, 500.

536. Innovation and Economic Growth (3) I
(Identical with MKTG 536)

537.* International Public Finance (3) II Pub-
lic finance theories and policy instruments
adapted to a supranational setting. Interna-
tional public goods, taxation, social choice. In-
ternational treaties. Global environmental is-
sues. Advanced degree credit available for
nonmajors only. P, 435.

542.* International Economics (3) I Financial
aspects of international trade relations and
commercial policy. Advanced degree credit
available for nonmajors only. P, 330, 332 or
510.

543.* International Trade Theory (3) II S Gen-
eral equilibrium analysis of product and input
markets of international trade, tariffs, com-
mercial policy and growth and the welfare
aspects of each. Advanced degree credit avail-
able for nonmajors only. P, 361 or 500.

549. Applied Econometric Analysis (3) II
Econometric model -building, estimation,
forecasting and simulation for problems in

agricultural and resource economics. Applica-
tions with actual data and models empha-
sized. P, 518. (Identical with AREC 549)

553.* Business and Economic Forecasting (3)
I Forecasting techniques used in business and
government; assembly, interpretation and use
of economic data; analysis of business condi-
tions; examination of related environmental
factors; construction of actual sales or reve-
nue forecasts. P, 361 or 500; MKTG 552.

560.* Industrial Organization (3) I II S Struc-
ture, conduct, and performance of American
industry; governmental institutions and pol-
icies affecting business. Advanced degree
credit available for nonmajors only. P, 300 or
361 or 500; 339 or 376 or MKTG 552.

561.* Economics of Regulated Industries (3) I
II Economic analysis of the regulated sector of
the American economy, including communi-
cations, transportation and energy industries;
impact of existing and alternative public pol-
icies. Advanced degree credit available for
nonmajors only. P, 300 or 361 or 500.

562.* Theory and Institutions in Industrial
Organization (3) I II Major issues in the field
of industrial organization. Theoretical issues
presented with complementary material deal-
ing with specific American industries. P, 500.

568. Environmental Scanning and Business
Strategy (3) I II (Identical with MKTG 568)

570. Management and Evaluation of Infor-
mation Systems (3) I II (Identical with MIS
570).

575. Economics of Natural Resource Policy
(3) II (Identical with AREC 575)

576. Advanced Natural Resource Economics
(3) I (Identical with AREC 576)

577. Advanced Topics in the Economics of
Environmental Regulation (3) II (Identical
with AREC 577)

589.* Public Choice (3) II The study of voting
theory, government expenditures, govern-
ment structures, behavior of voters and bu-
reaucracy. P, 361 or consent of instructor.
(Identical with POL 589)

597. Workshop
a. Practical Applications of Economic The-

ory (3) I P, 501a, 502a, 521, 549.
b. Computational Methods in Laboratory

Economics (1 -3) [Rpt. /3 units] I II P,
MATH 125a -125b; consult department
before enrolling.

c. Economic Issues for Teachers (3) S Con-
sult instructor before enrolling.

d. Summer Institute on the American
Economy (3) S Consult instructor before
enrolling.

e. Economics Education Workshop (2) S
Consult instructor before enrolling.

f. Economic Development for Educators
(2) S Open to nonmajors only. Consult
with department before enrolling.

*May be convened with 400 -level course.

696. Seminar
a. Experimental Economics I (3) II
b. Experimental Economics II (3) I
c. Economic Analysis of Organizations I

(3) II
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d. Economic Analysis of Organizations II
(3) I

e. Econometric Modeling I (3) II
f. Econometric Modeling II (3) I
g. Monetary Economics (3) I
h. Labor Economics I (3) II
i. Labor Economics II (3) I
j. Public Policy Analysis I (3) II
k. Public Policy Analysis II (3) I
1. International Economics I (3) II
m. International Economics II (3) I
n. Advanced Macroeconomic Theory I

(3) II
o. Advanced Macroeconomic Theory II

(3) I
Industrial Organization and Regulation
I (3) II
Industrial Organization and Regulation
II (3) I

r. Advanced Microeconomic Theory I
(3) II

s. Advanced Microeconomic Theory II
(3) I

t. Mathematical Economics (3) I II
u. Game Theory (3) I II
v. Public Choice I (3) II (Identical with

POL 696v)
w. Public Choice II (3) I (Identical with

POL 696w)
Economic History I (3) II
Economic History II (3) I

P.

q

x.

Y

697. Workshop
a. Experimental Economics (3) II P, 696a,

696b.
b. Economic Analysis of Organizations (3)

II P, 696c, 696d.
c. Econometric Modeling (3) II P, 696e

696f.
d. Labor Economics (3) II P, 696h, 696i.
e. Public Policy Analysis (3) II P, 696j,

696k.
f. International Economics (3) II P, 6961,

696m.
Advanced Macroeconomic Theory (3) II
P, 696n, 696o.

h. Industrial Organization and Regulation
(3) II P, 696p, 696q.

i. Advanced Microeconomic Theory (3) II
P, 696r, 696s.

j. Economic History (3) II P, 696x, 696y.

g

Education (EDUC)
Education Building, Room 201
(602) 621 -1461

Majors and degrees offered by the aca-
demic departments within the College of
Education are as follows:

Department of Educational
Administration

educational administration Ed.S. /Ed.D.
higher education M.A. /Ph.D.

Department of Educational Psychology
educational

psychology M.A./Ed.S./Ph.D.
Department of Language, Reading and

Culture
bilingual /bicultural education M. Ed.
bilingual /multicultural education .M.A.

language, reading and
culture M. A. /Ed. S. /Ed. D. /Ph.D.

reading M. Ed.
Department of Special Education and

Rehabilitation
special education M. Ed.
special education and

rehabilitation M.A. /Ed.S. /Ed.D. /Ph.D
Department of Teaching and Teacher

Education
educational media M. Ed. /Ed.S.
elementary education M.T.
secondary education M.T.
teaching and teacher

education M. A. /Ed. D. /Ph. D.
environmental education strand

is available M.A.

For further information, see individual depart-
ment listing.

Education (EDUC)
The College of Education offers certain
courses that are not directly affiliated
with any of the academic departments in
the college. In many cases, these courses
are college -wide requirements for degree
programs.
500. Disciplined Inquiry in Education (3) I II
S Introduction to research methods in educa-
tion: analysis of research; writing of research
reviews; applying research results in educa-
tional settings.

501. Foundations of Education (3) I II S
Schools and social institutions; political and
social influences on education; nature of the
education profession; reform and implemen-
tation in education.

502. Variations in Learners (3) I II S Nature
and extent of differences among learners,
both among and within groups; causes and
factors relating to variations in learners; im-
plications for educational placement, curricu-
lar planning and program development.

600. Quantitative/Inferential Methods in Ed-
ucation (4) I II S Statistical knowledge for use
in describing educational research data and
relationships between sets of data; statistical
relationships among various forms of educa-
tional research inquiry. P, 500.

601. Qualitative Methods in Education (3) I II
S Introduction to theory and methods of con-
ducting research through extended partici-
pant observation in school or community set-
tings; field work, ethnography, case study,
qualitative methods. P, 500.

602. Research Design and Techniques in Ed-
ucation (3) I II S In -depth explorations of
various research paradigms in educational in-
quiry and their research designs; critical anal-
ysis of the structure and logic of various de-
signs and techniques; preparation of research
proposals. P, 600, 601.

604. Leadership for Educational Change (3) I
II S Investigations of the characteristics of
leadership as they apply to changing basic ed-
ucational organizational structures and pro-
cesses.

605. Evaluation of Educational Programs and
Personnel (3) I II S Models, purposes served,
contextual influences and procedures em-
ployed in evaluating educational programs
and personnel. P, 500.

606. Policy Analysis in Education (3) I II S
Understanding of and necessary skills to pro-
vide leadership in the area of educational pol-
icy development and analysis.

611. Comparative Education (3) I II Emphasis
on comparative education methodology; anal-
ysis of selected national education systems,
with focus on sociocultural foundations; cur-
riculum and instruction; administration;
teacher education; contemporary trends and
issues; implications for education in the
United States.

612. Philosophy of Education (3) I II Analysis
of values and conflicts in American culture as
these direct educational policy; critical exam-
ination of contending philosophies in the
light of democratic ideals.

613. History of Western Education (3) I II The
historical development of western educational
thought from its origins to the present.

614. History of Education in the United
States (3) I II The development of American
educational thought from its colonial origin to
the present.
615. Educational Sociology (3) I II The school
as a social institution; social functions of the
school; social processes, socialization, and
stratification in education; informal and for-
mal systems and the bureaucratic structure of
the school.

See:

Educational Administration and Higher
Education

Educational Psychology
Language, Reading and Culture
Special Education and Rehabilitation
Teaching and Teacher Education

Educational Administration
and Higher Education
(EDA/HED)
Education Building, Room 635
(602) 621 -3327
Professors Larry L. Leslie, Department

Head, Waldo K. Anderson, (Emeritus),
Henry E. Butler, Jr. (Emeritus), Robert
T. Grant (Emeritus), Fred Harcleroad
(Emeritus), Lawrence O. Nelson,
F Robert Paulsen (Emeritus), Macario
Saldate, IV, T. Frank Saunders, Sheila
Slaughter, Marsden B. Stokes (Emer-
itus), Dudley B. Woodard, Jr.

Associate Professors Sharon C. Conley,
Marcello Medina, Jr., Stanley Pogrow,
Gary Rhoades

Assistant Professor Paul E. Heckman
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The department offers programs leading
to the Master of Arts degree with a ma-
jor in higher education. The Education
Specialist degree is offered with a major
in educational administration. The Doc-
tor of Education degree is offered with a
major in educational administration. The
Doctor of Philosophy degree is offered
with a major in higher education. (The
Master of Arts and Doctor of Philosophy
degrees in Foundations of Education are
currently under review.)

Concentrations are available within
graduate majors offered in the depart-
ment. The major in higher education is
offered through the Center for the Study
of Higher Education, with concentra-
tions in academic administration, stu-
dent personnel services administration,
finance and business affairs administra-
tion, community college administration,
curriculum and instruction, higher edu-
cation policy making, and institutional
research and planning.

The department also offers certifi-
cation in educational administration.
Students seeking institutional recom-
mendation for Arizona administration
certification should major in educational
administration. In the Center for the
Study of Higher Education, master's de-
gree programs may be designed to meet
the requirements for the Arizona Com-
munity College Thaching Certification
(Type Ala) or for entry -level administra-
tive service in institutions of higher edu-
cation.

An undergraduate grade -point aver-
age of at least 3.00 is required for admis-
sion to full standing in a graduate de-
gree program. However, applicants with
undergraduate grade -point averages of
2.50 to 2.99 may be admitted on a provi-
sional basis. Standardized test scores
also are required (e.g., GRE, Millers
Analogies). Beyond these minimal re-
quirements, applicants must also meet
the specific requirements for all majors
offered in the department.

Educational Administration
(EDA)
597. Workshop

a.* Trends in Educational Administration
(3) [Rpt. /12 units] I II S.

b. School Evaluation /Accreditation: Prob-
lems and Procedures (3) I II S .

*May be convened with 400 -level course.

660. Administration and the Educational En-
vironment (3) I II S Introduction to educa-
tional administration; overview of administra-
tion within school contexts and larger societal
environment; organizational and leadership
theories.
661. Administration of Bilingual Education
Programs (3) I S Dynamics of the administra-
tion of educational programs for the bilingual

learner including socio- political realities,
mandated federal and state funded educa-
tional programs, and effective community
participation.

662. Educational Law: Policy and Practice (3)
I S Evolution of modern educational law and
the effects of law on educational policy for-
mation and administrative practice.

663. Computer Applications in School Ad-
ministration (3) I Techniques for using corn -
puters to make school administration more
efficient; using computers to enhance the
management of information. P, 660 or CR.

664. Personnel Administration in Education
(3) I Composition of school staffs and the
functions of various personnel; patterns and
practices in school personnel management;
issues, trends, and prospects in personnel
management. P, 660.

665. Supervision of the Instructional Pro-
gram (3) II S Purposes of instructional super-
vision; organization, techniques and skills for
supervisory competency. P, 660.

667. Educational Governance and Collective
Bargaining (3) II Theory and practice of col-
lective bargaining; history of negotiations in
the educational sector; impact of statutes and
governing authority. P, 660, 662 or CR.

668. Managing Curriculum Change (3) II
Techniques for administrators to use in ana-
lyzing the quality of the curriculum in
schools as well as the appropriateness of in-
structional techniques used to support the
curriculum. P, 660 or CR.

671. School Finance (3) I Historical back-
ground of the financing of education in the
United States; economics and principles;
sources and distribution of funds for educa-
tion; budgeting, accounting, and reports. P,
660, 661 or CR.

672. School Business Management (3) II The
general management of school business; ad-
ministration and accounting of school funds;
administration of equipment and supplies;
other business operations. P, 660 or CR.

674. Law and Administrative Practice (3) II
Routine and continuous effects of law in pub-
lic schools; tort liabilities, collective bargain-
ing, influence of federal and state regulations,
teacher dismissal; Arizona statutory and case
law emphasized. P, 660, 661, 662.

675. Theory and Behavior in School Organi-
zations (3) I II Perspectives on the nature of
the individual in the school organization; na-
ture of schools as organizations; development
of individual- organizational relationships. P,
660.

681. The Principalship (3) III° Functions and
activities of building -level administrators,
with emphasis on instruction, staff develop-
ment, student services evaluation, and opera-
tional services. P, 693a and 15 units of educa-
tional administration, CR 693b.

682. The Superintendency (3) II S Functions
and responsibilities of the chief school execu-
tive and central office staff, with emphasis on
external and internal system relationships in
policy formation and decision -making. P,
693a, 693b or CR.

693. Internship
a. Educational Administration (2 -3) [Rpt. /4

units] I II S P, 660, 661, 662 or CR.
b. Advanced Educational Administration

(3 -4) [Rpt. /8 units] I II P, 693a and 15
units of educational administration. CR,
681 or 682.

695. Colloquium
a. Issues in Educational Administration

(1 -3) [Rpt. /12 units] I II

696. Seminar
a. Topics in Educational Administration

(1 -3) [Rpt. /12 units] I II

697. Workshop
a. Problems in Educational Administra-

tion (1 -3) [Rpt. /12 units] I II

Higher Education (HED)
Education Building, Room 327
(602) 621 -7951
561. The Community College (3) I The scope,
objectives, and educational functions of the
community college, patterns of community
college programs.

601. Higher Education in the United States
(3) I The scope of higher education in the
United States; brief survey of historical devel-
opments and philosophic bases, public policy
issues at the state and federal level; types of
institutions and their purposes; characteris-
tics of faculty, students and curricula.

608. The College Student (3) I History and
characteristics of the college student; interac-
tions with campus environmental influences;
developmental and normative trends; major
research findings.

609. Organization and Administration in
Higher Education (3) I Organizational theory,
structures, systems, and administrative proce-
dures in varied higher education institutions;
patterns of governance and policy develop-
ment.

617. Student Personnel Services in Higher
Education (3) II Student personnel services,
philosophy, history, administrative proce-
dures, representative programs, current
trends.

622. Teaching in Higher Education (3) II
Planning, organizing, presenting and evaluat-
ing learning experiences for mature students.

641. Institutional Research and Planning (3)
I Development of institutional research pro-
grams for short -term and long -term planning;
input and output measures.

650. Higher Education Finance (3) I Historical
patterns of financing private and public
higher education; current sources and types
of financial support; alternative methods of
financing; social benefits and consumer theo-
ries.

651. Higher Education Business Manage-
ment (3) II Budget planning and execution;
systems of resource allocation; personnel
management; physical plant planning and
construction; information systems and use in
management.
661. Higher Education and the Law (3) II
Critical court decisions, past and present, af-
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fecting higher education; increasing role of
the courts in decision making and policy de-
velopment. Field trips. P, 601, 609, 621 or 650.

693. Internship
c. Higher Education (1 -3) [Rpt. /12 units] I

II

695. Colloquium
c. Issues in Higher Education (1 -3) [Rpt. /12

units] I II

696. Seminar
c. Topics in Higher Education (1 -3)

[Rpt. /12 units] I II

Educational Psychology
(EDP)
Educational Building, Room 602
(602) 621 -7825

Professors Shitala P. Mishra, Head, Law-
rence M. Aleamoni, John R. Bergan,
Charles J. Brainerd, Robert E. Calmes
(Emeritus), Sarah M. Dinham, Thomas L.
Good, Lotus M. Knief ( Emerita),
Richard J. Morris, Glen I. Nicholson
(Emeritus), John E. Obrzut, Darrell L.
Sabers, Kenneth J. Smith

Associate Professors Harley D. Chris-
tiansen (Emeritus), Joseph D. Gullo
(Emeritus), Mary McCaslin, Valerie F.
Reyna

Assistant Professor M. Virginia Gon-
zalez

The Department of Educational Psychol-
ogy offers programs leading to the M.A.,
Ed.S., and Ph.D. degrees. Concentrations
on the doctoral level include: school psy-
chology; learning and development
(early childhood through adulthood) (af-
filiated with Center for Developmental
Sciences); measurement and methodol-
ogy; and instructional design and tech-
nology. The Ed.S. degree is available
only in school psychology and instruc-
tional technologies concentrations.
500. Life Span Development (3) II Dynamics
of development, social integration and roles
across the life span. Special emphasis on cog-
nitive, emotional, and personality develop-
ment with concentration on the antecedent
events to adult life experiences. (Identical
with FS 500)

501. Advanced Child Development (3) I II
Aspects of growth and development which
influence behavior of the school -age child;
emphasis on current research findings. P, 301.

502.* Early Adolescent Development (3) II S
Major cognitive, psychosocial, physical and
anthropological developmental theory of
early adolescence (ages 10 -14 years old). Also,
the implications of theory into practice re-
garding early adolescents and schooling.

503.* Advanced Adolescent Development (3)
II Major developmental issues within the ado-
lescent years, emphasis on the importance

and design of adolescent research. (Identical
with FS 503)

510. Learning Theory in Education (3) II Ma-
jor theories of learning and motivation; em-
phasis on relationships between theory and
practice in the schools.

517. Classroom Application of Behavior
Modification Techniques (3) II Application of
behavior principles and techniques to pro-
mote learning and social development of
school -related behavior. 2R, 3L. P, 510 or CR.

523.* Socio- Cultural Context of Human De-
velopment (3) II (Identical with FS 523)

530. School Psychology (3) I Roles of the
school psychologist; implementing programs
in the public schools; legal and ethical issues
in school psychology. 2R, 3L.

541. Statistical Methods in Education (3 -s I
II Descriptive, correlational, and inferential
procedures for presenting and analyzing
school and research data. For students in all
fields. 3R, 1L.

557. Design of Questionnaires and Scales (3)
I II Emphasis on theoretical and methodologi-
cal issues related to the development of sur-
vey and rating scales, sampling procedures,
and response bias.

558. Educational Tests and Measurements (3)
I Theoretical and practical application of psy-
chometric techniques to test construction,
analysis, and interpretation of test results. P,
541.

559. Testing of Minorities (3) II Current the-
oretical, social, and practical issues in the use
of norm -referenced tests with individuals
from minority cultures.

*May be convened with 400 -level course.

600. Theories of Human Development (3) I

History and analysis of psychological theories
of human development and a comprehensive
overview of major theoretical systems. P, 500
or 501.

613. Psychological Theory in Educational
Practice (3) II Major theories of psychological
thought; strategies for utilizing such theories
in educationally relevant research. P, 510.

615a -615b. Cognitive Development (3 -3) I II
Cognitive theory and research as they bear
upon developmental and educational pro-
cesses. P, 500 or 501.

619a -619b. Design of Instruction (3 -3) I 619a:
Historical and theoretical bases for develop-
ing instructional design; emphasis on rela-
tionship between learning theory and instruc-
tional design. P, 510. II 619b: Emphasis on
production and evaluation using multimedia
and other technologies. P, 619a.

638. Behavioral Consultation in Educational
Settings (3) I II Principles and techniques of
conducting behavioral consultation in educa-
tional settings to promote learning and devel-
opment of children and youth. 2R, 3L. P, 517.

640. Advanced Statistical Methods in Educa-
tion (3) I II Inferential procedures for analyz-
ing educational data; includes nonparametric
methods and introduction to multivariate and
causal procedures. P, 541.

646. Multidimensional Methods in Educa-
tional Research (3) II Provides an understand-
ing of and facility with research application of
multivariate correlational techniques, such as
multiple regression, discriminant function,
canonical correlation, and factor analysis. P,
640.

647. Factor Analytic Techniques in Education
(3) II Principles and techniques of factor ana-
lytic procedures for analyzing data in educa-
tional research. P, EDUC 600.

658. Theory of Measurement (3) II Advanced
topics in theoretical and practical issues in
psychometrics. P, 558; 640 or CR.

673. Theories of Intellectual Assessment (3) I
II Various theories and models of human abil-
ity and their implications for intellectual as-
sessment. P, 558 or CR.

674a -674b. Field Experience in Intellectual
Assessment in Education (3 -3) Supervised
field experience in the administration, scoring
and interpretation of various intellectual as-
sessment devices. 674a: Wechsler Adult Intel-
ligence Scale. 674b: Intellectual assessment
techniques. 1R, 3L. Open to majors and mi-
nors only. Credit allowed for 674a or 674b, but
not for both. P, 673 or CR.

677. Individual Assessment Techniques in
the Schools (3) II Techniques for assessing
personality and social behavior; practice in
implementing programs derived from assess-
ment techniques. 2R, 3L. Open to majors and
minors only. P, 674b.

679. Psychoeducational Assessment in the
Schools (3) I Psychoeducational assessment
techniques; practice in prescribing remedial
programs. 2R, 3L. Open to majors and minors
only. P, 673, 674b.

682. Educational Program Evaluation Princi-
ples and Techniques (1 -3) [Rpt. /1] Develop-
ment and current viewpoints, political con-
text, illustrative cases, technical skills for
determining merit or making decisions about
educational and social programs. P, 541, 558.

685. Child Behavior Disorders and Adjust-
ment (3) I II The diagnostic and assessment
practices, theories, and research related to
child behavior disorders. P, 530.

686. Child Psychotherapy (3) I II An over-
view of the major methods of and research
related to psychotherapy with school -age chil-
dren. P, 685.

693. Internship
a. Research /Evaluation (1 -3) [Rpt. /12 units]

I II S
b. School Psychology (1 -3) [Rpt. /12 units] I

IIS
c. College Teaching (1 -3) [Rpt. /12 units] I

II S

694. Practicum
b. School Psychology (1 -3) [Rpt. /12 units] I

II

695. Colloquium
b. Issues in Educational Psychology (1 -3)

[Rpt. /12 units] I II

696. Seminar
b. Issues in Educational Psychology (1 -3)

[Rpt. /12 units] I II
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Electrical and Computer
Engineering (ECE)
ECE Building, Room 230
(602) 621 -2434
Professors Kenneth F. Galloway, Head,

John R. Brews, Robert N. Carlile
(Emeritus), Thomas C. Cetas (Radia-
tion Oncology), Donald G. Dudley,
Walter H. Evans (Emeritus), Walter J.
Fahey (Emeritus), Jack D. Gaskill (Op-
tical Sciences), Glen C. Gerhard,
Douglas J. Hamilton (Emeritus),
Charles R. Hausenbauer (Emeritus),
Robert A. Hessemer, Jr. (Emeritus),
Fredrick J. Hill, Stuart A. Hoenig
(Emeritus), Lawrence P. Huelsman
(Emeritus), Bobby R. Hunt, Roger C.
Jones (Emeritus), William J. Kerwin
(Emeritus), Granino A. Korn (Emer-
itus), H. Angus Macleod (Optical
Sciences), Roy H. Mattson (Emeritus),
Pitu B. Mirchandani (Systems and In-
dustrial Engineering), Kenneth C.
Mylrea, Olgierd A. Palusinski, John L.
Prince, John A. Reagan, Harry E.
Stewart (Emeritus), Malur K. Sun -
dareshan, Miklos Szilagyi, James R.
Wait (Emeritus), John V. Wait, James C.
Wyant (Optical Sciences), Bernard
Zeigler

Associate Professors Reginald L. Call
(Emeritus), Andreas Cangellaris, Fran-
cois E. Cellier, William G. Gensler
(Emeritus), Vern R. Johnson, Ray-
mond K. Kostuk, Ralph Martinez,
John F. O'Hanlon, Harold G. Parks,
Jerzy W. Rozenblit, Larry C. Schooley,
Robert A. Schowengerdt, Ronald D.
Schrimpf, Robin N. Strickland,
Sarma B. K. Vrudhula, Theodore L.
Williams (Emeritus), Richard W. Ziol-
kowski

Assistant Professors Jo Dale Carothers,
William P. Delaney, Steven L. Dvorak,
Ming -Kang Liu, Ahmed Louri,
Michael W. Marcellin, Mahmoud
Michael Marefat- Djahromi, Mark A.
Neifeld, Pamela A. Nielsen, Jeffrey J.
Rodriguez, William H. Sanders, Hal S.
Tharp, Arthur F. Witulski, Christopher
Wolff

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with a major in
electrical engineering. These programs
prepare students for careers in research
and development in such areas as com-
munications, computers, control, elec-
tromagnetics, microelectronics, optics,
and signal processing.

The Master of Science degree requires
a minimum of 30 units. There are thesis
and nonthesis options. The thesis option

requires at least 15 units in the major
field (no more than 9 of these may be
jointly convened 400 /500 -level courses),
6 units in the minor field, and 6 units of
thesis. The nonthesis option requires at
least 21 units in the major field (no more
than 9 of these may be jointly convened
400 /500 -level courses), and 6 units in the
minor field. Candidates must pass a final
oral examination. A nonmajors program
is available for qualified students who do
not hold B.S. in Electrical Engineering or
B.S. in Computer Engineering degrees.

The Ph.D. program must contain a
minimum of 54 units of course work (in-
cluding the Master of Science degree)
and 18 units of dissertation study. A min-
imum of 18 units in the major field and 6
to 12 units in the minor field must be
completed at the University of Arizona.
To satisfy the residence requirement, the
student must spend a minimum of two
regular semesters of full -time study on
campus. Students must pass a qualifying
examination, which is taken during the
first semester of residence beyond the
master's degree, and are admitted to can-
didacy after passing a written and oral
preliminary examination near the end of
the study program. The final examina-
tion is a defense of the dissertation.
There is no foreign language require-
ment.

Applicants are required to submit
Graduate Record Examination (GRE)
General Test scores and a statement of
purpose directly to the department. All
students whose native language is not
English must submit TOEFL scores di-
rectly to the Graduate College. Applica-
tions to the Ph.D. program must also
contain three letters of recommendation
from M.S. professors.

Additional details concerning require-
ments for the master's or doctoral pro-
gram may be obtained on request from
the department graduate studies office
(602) 621 -6195.

501. Linear Systems Theory (3) I Mathemati-
cal descriptions of linear systems, state -
variable models, analysis methods -stability,
controllability and observability, state feed-
back techniques, design of feedback control-
lers and observers.

502. Analytical Methods in Electrical Engi-
neering (3) I Linear vector spaces, analytic
function theory, Green's functions, eigenfunc-
tion expansions.

503. Random Processes for Engineering
Applications (3) I II Probability, random
variables, stochastic processes, correlation
functions and spectra with applications to
communications, control, and computers.
P, SIE 230.

515.* Instrumentation and Measurement (3) I
II Basic concepts of instrumentation and mea-
surement; principles of transducers, opera-

tional amplifiers and instrument systems,
with emphasis on biomedical applications;
lab, experiments with transducers, amplifiers,
computers, and medical equipment. 2R, 3L.
522.* Active and Passive Filter Design (3) -1
Approximation; methods for realizing Butter-
worth, Chebychev, Thomson and Elliptic fil-
ters; verification and testing of realizations. P,
320.

524. Active RC Filters (3) II Modern tech-
niques for realizing active RC filters using
passive elements and operational amplifiers
gain blocks; determination of sensitivity;
effects of gain- bandwidth.

525.* Image Science and Engineering (3) II
Properties of optical images and image form-
ing systems; acquisition and manipulation of
digital images; two -dimensional Fourier
representation; image quality criteria; intro-
duction to image processing. P, 340.
526.* Modern Filtering and Signal- Processing
Techniques (3) II Operational amplifier cir-
cuits, nonideal amplifier limitations, active RC
filter design, nonlinear wave shaping, switch-
ing; A/D and D/A components; interfacing. P,
320.

527. Holography (3) II 1994 -95 (Identical with
OPTI 527)

528. Advanced Digital Signal Processing (3)
II Random discrete signals, power spectrum
estimation, FFT methods, Yule- Walker
method, estimation of signals in noise,
Wiener and Kalman filters, adaptive filters,
waveform coding, speech synthesis. P,
429/529, 503.

529.* Digital Signal Processing (3) I II
Discrete -time signals and systems, z- trans-
forms, discrete Fourier transform, fast Fourier
transform, digital filter design. P, 340, MATH
322.

530.* Optical Communication Systems (3) II
Physics of optical communication compo-
nents and applications to communication sys-
tems. Topics include fiber áttenuation and dis-
persion, laser modulation, photo detection
and noise, receiver design, bit error rate cal-
culations, and coherent communications. P,
SIE 230, ECE 340, 352, 381; CR, 431.

531. Image Processing Laboratory for Re-
mote Sensing (3) I Techniques and applica-
tions of digital image processing in remote
sensing, multispectral image enhancement
and analysis, classification, feature extraction
for cartography, rule -based systems for map-
ping from imagery. 3R, 1L. (Identical with
OPTI 531)

532. Computer Vision (3) II Computer pat-
tern recognition and scene analysis. Theory,
algorithms, and applications of computer vi-
sion and artificial intelligence. Biological vi-
sion models. P, 340. (Identical with OPTI 532)

533. Digital Image Processing (3) I Image sta-
tistics, models, transforms; enhancement and
restoration; coding; tomography. P, 425/525,
503. (Identical with OPTI 533)

534. Advanced Topics in Electronic Materials
(3) [Rpt. /2] 1994 -95 (Identical with MSE 534)

535.* Noise in Communications Systems (3)
II Principles of communication in the pres-
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ence of noise; discussion of basic statistical
techniques, noise sources, SNR, and error
rates. Credit is allowed for this course or for
538 but not for both. P, 431, SIE 230.

536.* Introduction to Coding Techniques (3) I
Error -correcting codes used in modern digital
communications systems, with emphasis on
hardware implementations and performance
on real channels. P, 274 and SIE 230.

537. Digital Transmission and Telephony (3)
Spectrum control, synchronization, and mul-
tiplexing in digital transmission systems.
Topics include line coding, scrambling,
spread spectrum, time -division multiplexing,
frequency division multiplexing, timing re-
covery, frame synchronization, jitter, and
echo cancellation. P, SIE 230 and ECE 431.

538. Digital Communications Systems (3) II
Digital modulation techniques for the Gauss-
ian white noise channel, emphasizing optimal
demodulation methods analysis of error rates,
and signaling techniques over finite band-
width channels. Credit is allowed for this
course or for 535 but not for both. P, 503.

539. Algebraic Coding Theory (3) II 1993 -94
(Identical with MATH 539)

540. Advanced Microelectronic Processing
(3) I Theory of diffusion, oxidation, deposi-
tion and processing, etc. and process integra-
tion. P, 458.

541. Synthesis of Control Systems (3) I State
feedback control, stabilization and pole place-
ment;: observers, optimal control by calculus
of variations and Pontryagin's minimum prin-
ciple, dynamic programming. P, CR 501.

542.* Digital Control Systems (3) II Model-
ing, analysis, and design of digital control
systems; A/D and D/A conversions, Z- trans-
forms, time and frequency domain represen-
tations, stability, microprocessor -based de-
signs. P, 441.

543. Nonlinear Control Systems (3) II 1994 -95
Qualitative features of nonlinear systems,
analysis by perturbation, averaging and
graphical methods, describing functions, sta-
bility analysis by Lyapunov and Popov tech-
niques, design of nonlinear control systems.
P, 501.

544. Computer -Aided Control Systems De-
sign (3) II 1993 -94 Analysis and design of mul-
tivariable systems in time- and frequency -
domain by using the digital computer.
Numerical aspects of linear algebra and poly-
nomial matrix operations in control design
algorithms, familiarization with computer -
aided control system design software.
Emphasis on continuous time systems. P, 501.

545. Decentralized Control and Large -Scale
Systems (3) II 1993 -94 Introduction to large -
scale systems, definitions and special prob-
lems, modeling and model reduction, struc-
tural properties, decentralization of control
and information, hierarchical and multi -level
controllers. P, 501.

546.* Photovoltaic Systems Engineering (3) I
(Identical with NEE 546)
54Z* Direct Energy Conversion (3) II (Identi-
cal with NEE 547)
548. Adaptive Control Systems (3) II Intro-
duction to adaptive control, parameter es-

timation, model reference adaptive systems,
stability, convergence, self- tuning regulators,
practical aspects, and implementation. P, 441,
501.

550. Analog Integrated Circuits (3) I Non -
switching aspects of analog integrated circuits
using bipolar or CMOS technologies. Biasing,
DC behavior, small signal behavior. Emphasis
on use of physical reasoning, identification of
circuit functions, and use of suitable approx-
imations to facilitate understanding and anal-
ysis.

551. Advanced Physical Electronics (3) I Ad-
vanced device aspects of semiconductors.
Waves in periodic structures, effective
Hamiltonians, quantum transitions and scat-
tering. P, 451.

552. Solid -State Devices (3) II Basic semicon-
ductor physics and materials, PN junctions,
metal semiconductor junctions /contacts. BJTs
and MOSFETs, device operation, terminal be-
havior and frequency response, device mod-
els. P, 352, 451.

554. Electronic Packaging Principles (3) I II
Introduction to problems encountered at all
levels of packaging: thermal, mechanical,
electrical, reliability, materials and system in-
tegration. Future trends in packaging. (Identi-
cal with A ME 554 and MSE 554)

555. VLSI Chip Engineering (3) I Layout
methods and tools for MOSFET and bipolar
ICS, statistical circuit design techniques, cir-
cuit models for SPICE simulation, ESD and
latch -up protection, exercises and term proj-
ect in design of a chip, including SPICE sim-
ulation on mainframe computer and chip
layout using modern CAD system on work
station. P, 458.

556.* Optoelectronics (3) I Properties and ap-
plications of optoelectronic devices and sys-
tems. Topics include radiation sources, detec-
tor and detector circuits, fiber optics, and
electro- optical components. P, 352, 381.

557.* Integrated Circuit Laboratory (3) Ex-
periments in diffusion, oxidation, processing,
etc. Fabrication of an integrated circuit. P, 458,
540, or equivalent (Identical with MSE 457)

558. Vacuum System Engineering (3) II
1993 -94 Rarefied gas dynamics, pumping,
gauging and systems as they apply to micro-
electronic device and thin -film fabrication.
Materials and techniques for ultraclean and
ultrahigh vacuum processing. P, 557b or con-
sult department before enrolling.

559.* Laser Principles and Devices (3) I Intro-
duction to the characteristics of laser radia-
tion including Gaussian beam propagation,
ABCD Law, beam guiding, and resonators.
Material requirements for stimulated emis-
sion, light amplification and threshold. Also
covered: basic types of laser systems with an
emphasis on semiconductor lasers. P, 352,
381; CR, 482.

560.* Aerosol Science and Engineering (3) I
1993 -94 (Identical with CH E 560)

561. Power Electronics (3) I II Design and
analysis of switching converters: topologies,
state -space averaging, feedback, power bipo-
lar transistor and MOSFET characteristics,
magnetic modeling and design. P, 320, 340.

562. Plasma Processing (3) II Practical meth-
odology of plasma etching, sputtering, and
plasma enhanced CVD. Plasma physics and
plasma chemistry. RF and DC discharges. P,
557 or consult department before enrolling.
563. Engineering Application of Graph The-
ory (3) I Topics will emphasize engineering
applications of graph theory. Terminology, al-
gorithms, and complexity analysis will be in-
cluded. Application areas will include, but are
not limited to, communication networks,
VLSI routing and layout, analog circuits, and
mapping of sequential and parallel algorithms
onto computer architectures.

564.* Operating System Concepts (3) I Fun-
damental issues in the design, implementa-
tion and evaluation of operating systems.
Topics include process models, concurrency
control algorithms, resource management and
an introduction to distributed system con-
cepts. P, 371, 372.

565.* Microelectronics Packaging Materials
(3) II (Identical with MSE 565)

566. Computer Network Design (3) II Funda-
mental issues in the design, implementation
and evaluation of distributed computer pro-
grams. Focus on understanding, using, and
designing upper -level network protocols and
interfaces. Topics include OSI, TCP /IP and
SNA protocols, and the TLI and socket inter-
faces. P, 564, 578.

569. Computer Architecture and Organiza-
tion (3) I Overview of uniprocessor architec-
tures, introduction to parallel processing,
pipelining, vector processing, multi-
processing, multicomputing, memory design
for parallel computers, cache design, com-
munication networks for parallel processing,
algorithms for parallel processing. P, 369.

570. Computer Aided Engineering for Inte-
grated Circuits (3) I CAD systems for inte-
grated circuits; terminal models of bipolar
and MOS devices, computerized circuit anal-
ysis, methods, programs, SPICE simulation.
P, 352, SIE 270, MATH 275.

571a -571b. Digital Systems Design (3 -3) 571a:
Computer organization and architecture; con-
trol unit design, microprogramming, input -
output. 571b: Advanced I /O, bus arbitration,
interface design, fault tolerance, associative,
cache, and virtual memory, RISC architec-
tures. (Identical with C SC 571a -571b)

572a- 572b.* Continuous -System Simulation
(3 -3) 572a: Techniques for modeling systems
described by differential equations and dif-
ference equations. Physical modeling, mass
and energy balance equations, bond graphs,
system dynamics, qualitative modeling, in-
ductive reasoning, neural networks. P, CR,
340. 572b: Techniques for simulating systems
described by differential equations and dif-
ference equations. Numerical integration,
parameter estimation, random number gen-
eration, simulation software, simulation hard-
ware. (Identical with C SC 572a -572b)

573.* Software Engineering Concepts (3) II
In -depth consideration of each of the phases
of the software project life code. Object -
oriented design and programming. Includes a
large -scale software development project in-
volving groups of students. 2R, 3L. P, 371.
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574x- 574b.* Computer -Aided Logic Design
(3 -3) I II 574a: Tabular minimization of single
and multiple output Boolean functions,
NMOS and CMOS realizations, synthesis of
sequential circuits, RTL description, labora-
tory exercises. P, 271a. 574b: Standard cell
layout, gate and switch level simulation, level
mode sequential circuits. VLSI testing, CAD
tools, laboratory projects. (Identical with C SC
574a -574b)

575. Object -Oriented Simulation /Discrete
Event Models (3) II Introduction to object -
oriented simulation methodology and its im-
plementation on multi -processors. Modular
hierarchical discrete event model design and
mapping onto distributed simulator architec-
tures. Prior course in simulation recom-
mended.
576. Knowledge -Based System Design (3) II
Provides a framework for systematic design
of systems and for constructing computer -
aided environments to support engineering
design activities. Characterization of design
methodologies; introduction to knowledge -
based design; system design and simulation
modeling, knowledge -based model of design,
representing designs and design knowledge,
design model synthesis, concepts for design
evaluation, learning and creativity in design
systems. A large -scale term project is central
to the course. P, 479, 473.

577 Computer System and Network Evalua-
tion (3) II Models and methods for the evalua-
tion of computer systems and networks. Re-
view of probability theory, discussion of
Markov ,processes, queueing networks, and
stochastic extensions to Petri nets. Applica-
tions to computer systems and networks. P,
503.

578.* Fundamentals of Computer Networks
(3) I Introduction to computer networks and
protocols. Study of the ISO open systems in-
terconnection model, with emphasis on the
physical, data link, network, and transport
layers. Discussion of IEEE 802, OSI, and In-
ternet protocols. P, 371, 372, SIE 230.

579* Principles of Artificial Intelligence (3) I
Provides an introduction to problems and
techniques of artificial intelligence (AI). Prob-
lem solving; basic problem solving methods
and techniques; search and game strategies,
knowledge representation using predicate
logic; structured representations of knowl-
edge; semantic nets, system entity structures,
frames and scripts; planning; learning, expert
systems; implementing AI systems. 1.5ES,
1.5ED. P, 371, 473.

581a -581b. Electromagnetic Field Theory
(3 -3) 581a: II Time -harmonic fields; funda-
mental theorems and concepts; rectangular
and circular waveguides and resonators; aper-
tures in ground planes, cylinders, and
wedges; scattering by cylinders and wedges.
P, 502 or MATH 422b; 482 or PHYS 415b. 518b:
I Spherical geometries: interface problems;
perturbational techniques; integral equations;
asymptotic techniques; introduction to tran-
sient fields.

583. Remote Sensing Instrumentation and
Techniques (3) II Development of instrumen-
tation, measurement and signal processing
techniques required for electromagnetic re-

mote sensing applications with emphasis on
atmospheric remote sensing. P, 482. (Identical
with ATMO 583)

584. Advanced Antenna Theory and Design
(3) II 1994 -95 Electromagnetic radiation and
diffraction; dipoles, slots, open wave guides,
and horns; apertures, reflectors, and arrays;
mechanical and electronic scanning; applica-
tions to practical radar and communications
problems. P, 581a.

585.* Radio Waves (3) II 1994 -95 Geometrical
ray tracing, diffraction and scattering, ground
waves propagation, magneto -ionic theory,
random media effects, topographic influ-
ences, satellite communications, and fiber op-
tic transmission. P, 482.

587.* Fiber Optics Laboratory (3) II (Identical
with OPTI 587)

589. Atmospheric Electricity (3) II 1993 -94
(Identical with ATMO 589)

*May be convened with 400 -level course.

631. Neural Networks (3) I Theory and ap-
plication of parallel distributed computation
via elementary processing elements; PE mod-
els and neural analogies; statistical classifica-
tion, supervised /unsupervised; neural net
models; perceptrons, associative memories;
training algorithms.

636. Information Theory (3) II 1994 -95 Defini-
tion of a measure of information and study of
its properties; introduction to channel capac-
ity and error -free communications over noisy
channels; rate distortion theory; error detect-
ing and correcting codes. P, 503. (Identical
with MATH 636)

639. Detection and Estimation in Engineer-
ing Systems (3) II 1993 -94 Communication,
detection and estimation as statistical in-
ference problems. Optimal detection in the
presence of Gaussian noise. Extraction of sig-
nals in noise via MAP and MMSE techniques.
P, 503.

650. Advanced Analog Circuits (3) II Ad-
vanced topics in bipolar and CMOS analog
integrated circuits including both switching
and nonswitching applications. Vòltage refer-
ences, DAC and ADC systems, instrumenta-
tion amplifiers, sample -hold circuits, switched -
mode power supply regulators. P, 550.

651. Advanced Topics in Semiconductor De-
vices (3) II Preparation of approximately three
research reports and presentations on semi-
conductor topics of current interest. P, consult
department before enrolling.

652. Advanced Solid -State Devices (3) I Anal-
ysis and design of devices including BJTs,
MOSFETs, MESFETs, MODFETs, microwave
devices, and photonic devices. P, 552.

654. Electronic Packaging Design (3) I Anal-
ysis and design of chip and board -level pack-
aging and interconnection modules for inte-
grated circuit applications. Spectrum of
configurations, performance characteristics,
manufacturing technologies and costs. Devel-
opment of fundamental analysis and design
tools. P, 454.

656. Modeling and Computer -Aided Anal-
ysis of Semiconductor Devices (3) II Process
modeling, simulation programs. Mobility, car-

rier generation, and conductivity modeling.
Simulation of devices using MINIMOS,
BAMBI, and PISCES programs. P, physical
electronics, elements of numerical methods;
451, 457 also recommended.

659. Advanced Topics in Microelectronics
and Solid -State Devices (3) [Rpt. /9 units] Spe-
cialized topics, as announced, such as sub -
micron MOSFETS, radiation effects on de-
vices, yield analysis, advanced semiconductor
processing technologies, and contamination
control. P, consult department before enroll-
ing.

671. Parallel Processing: Architectures, Al-
gorithms and Technologies (3) II Parallel
models of computation, dataflow, reduction,
rediflow, VLIW, Superscalar, superpipelining,
multithreaded processors, multiprocessing,
distributed computing, massively parallel sys-
tems, novel technologies, fundamentals of op-
tical computing, optical architectures, neural
networks. P, 569, knowledge of computer ar-
chitecture and digital systems.

672. Computer -Aided Design Algorithms
and Techniques for VLSI (3) I Introduction to
VLSI design, combinational and sequential
logic synthesis, layout generation and opti-
mization, logic and timing simulation, design
styles. P, 474/574.

673. Real Time Distributed Processing Sys-
tems (3) II Methodology and design ap-
proaches for real -time systems, using dis-
tributed architectures. Multiple processors
and interconnection networks, sizing tech-
niques, and parallel algorithm implementa-
tions. P, 475, 564. (Identical with C SC 673)

674. Test Generation for Automata (3) I Fault
modeling, Boolean differences, D- algorithm,
branch and bound searching, partitioning
and state assignment for sequential circuits,
iterative networks, fault simulation, built -in
self -test. P, 574a. (Identical with C SC 674)

675. Fault-Tolerant Digital Systems (3) II Re-
dundancy techniques, fault diagnosis, self -
checking networks, software fault tolerance,
modeling and evaluation, reliable parallel
computing example system implementations.
P, 574.

678. Integrated Telecommunication Net-
works (3) I Analysis and design of integrated
voice, data, and image networks for inte-
grated telecommunications applications. Pro-
tocols for LANs, ISDNs, WANs, MANs and
interoperable networks. ISO -based network
software design for applications. P, 566, 673.

679. Advanced Artificial Intelligence (3) I II
Expert system design, reasoning under uncer-
tainty, advanced planning methods in AI,
care based reasoning, machine learning, logi-
cal foundations of intelligent systems. P, 579.

688. Electromagnetics Boundary Value Prob-
lems (3) II 1993 -94 Methods of solution of
boundary value problems in electromag-
netics; Green's function and eigenfunction
expansion techniques; moment methods,
asymptotics. P, 502, 581b.

696. Seminar
b. Advanced Topics in Electrical Engineer-

ing (3) I II [Rpt. /9 units] P, consult in-
structor before enrolling.
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Engineering and Mines
(ENGR)
Geology Building, Room 134
(602) 621 -6032

Within the colleges of Engineering and
Mines, and Agriculture, programs are
offered leading to the Master of Science
(M.S.) and the Doctor of Philosophy
(Ph.D.) degrees as indicated in the fol-
lowing list of departments and majors:

Aerospace and Mechanical Engineering
aerospace engineering M.S. /Ph.D.
mechanical engineering M.S. /Ph.D.

Agricultural and Biosystems
Engineering

agricultural and biosystems
engineering M.S. /Ph.D.

Chemical Engineering
chemical engineering M.S. /Ph.D.

Civil Engineering and Engineering
Mechanics

civil engineering M.S. /Ph.D.
engineering mechanics M.S. /Ph.D.

Electrical and Computer Engineering
electrical engineering M.S. /Ph.D.

Hydrology and Water Resources
hydrology M.S. /Ph. D.
water resources

administration M.S. /Ph.D.
Materials Science and Engineering

materials science and
engineering M.S. /Ph.D.

Mining and Geological Engineering
mining engineering M.S. /Ph.D.
geological engineering M.S. /Ph.D.
geological and geophysical

engineering M.S./Ph.D.
mineral economics M.S. /Ph.D.

Nuclear and Energy Engineering
nuclear engineering M.S. /Ph.D.

Systems and Industrial Engineering
systems engineering M.S.
industrial engineering M.S.
reliability and quality

engineering M.S.
systems and industrial

engineering Ph.D.

Qualified students working toward an
advanced degree in various engineering
programs may select certain options
which are interdisciplinary or inter-
departmental in nature. The programs in
which these options are available and
descriptions of the option follow:

Biomedical Engineering: This option is
available in the departments of Aero-
space and Mechanical Engineering,
Chemical Engineering, Electrical and
Computer Engineering, Nuclear and En-
ergy Engineering, and Systems and In-
dustrial Engineering. Biomedical engi-
neering is a multidiscipline in which

physical scientists and engineers interact
with life scientists and physicians to
solve problems ranging from basic inves-
tigations to applications in clinics and re-
lated health service facilities. The work
is coordinated by the Committee on Bio-
medical Engineering.

Clinical Engineering: This option is
available in the departments of Electrical
and Computer Engineering and Aero-
space and Mechanical Engineering.
Clinical engineering can be defined as
the application of engineering methods
and technologies to the problems and
needs of medicine and health care deliv-
ery. Clinical engineering implies bedside
or patient -related engineering and in-
volves the use of the engineer's back-
ground and skills as a part of the total
health care team. The option includes
specific and elective course work, labora-
tories, a thesis project, and a nine- to
twelve -month clinical engineering in-
ternship in a hospital.

Energy Systems Engineering: This op-
tion is available ill the departments of
Aerospace and Mechanical Engineering,
Chemical Engineering, Civil Engineer-
ing and Engineering Mechanics, Electri-
cal and Computer Engineering, and Nu-
clear and Energy Engineering. The
program is designed to encourage engi-
neering study and research efforts di-
rected toward society's energy needs.
The scope of interest includes energy
sources (fossil, geothermal, hydro, nu-
clear, and solar); systems to convert and
transfer energy and power; efficient en-
ergy utilization; and environmental con-
trols. Applied research and industrial in-
teraction are stressed. The program is
coordinated by a committee represent-
ing the departments in which the option
is available.
501. Planning for Discovery: Problem Selec-
tion and Proposal Preparation (3) II (Identical
with MSE 501)

502. Research Proposal Preparation (3) I

(Identical with MSE 502)
554. Law for Engineers /Scientists (3) II (Iden-
tical with CH E 554) May be convened with
454.

Engineering Mechanics
(See Civil Engineering and
Engineering Mechanics)

English (ENGL)
Modern Languages Building,
Room 445
(602) 621 -1836

Professors Rudolph C. Troike, Head,
Susan H. Aiken, Barbara Babcock,
J. Douglas Canfield, L. D. Clark (Emer-

itus), Mary Jane Cook (Emerita), Roger
Dahood, Joan Dayan, Edgar Dryden,
Sigmund Eisner, William Epstein,
Lawrence J. Evers, Albert F.
Gegenheimer (Emeritus), Frances
Gillmor (Emerita), Roseann D.
Gonzalez, Vivian Gornick, Jerrold E.
Hogle, Richard Hosley (Emeritus),
Robert W. Houston, Billie Jo Inman,
Annette Kolodny, John H. McElroy,
Gerald M. McNiece (Emeritus), Jane
Miller, N. Scott Momaday, Gerald
Monsman, A. Laurence Muir (Emer-
itus), Steven L. Orlen, Jonathan Pen-
ner, Charles E. Poverman, Suresh
Raval, Harry E Robins (Emeritus), Paul
Rosenblatt, Muriel Saville Troike, Her-
bert Schneidau, Charles W. Scruggs,
Richard Shelton, Oliver F. Sigworth
(Emeritus), John C. Ulreich, J.P. Wear-
ing, Peter Wild

Associate Professors Douglas Adamson,
Jon Anderson, Carl Berkhout, Roger
Bowen, Charles E. Davis, Fredd
Dye, Margaret B. Fleming (Emerita),
Donna M. Johnson, Arthur M. Kay
(Emeritus), Frederick P. Kiefer, Gene S.
Koppel, Judy N. Lensink, Peter E.
Medine, John A. Mills, Tenney
Nathanson, Frank P. Pialorsi, Duane
Roen, Charles Sherry, Richard I.
Smyer, John Warnock, Tilly Warnock,
Thomas Willard, Lynda Zwinger

Assistant Professors Laura Berry, Meg
Lota Brown, Daniel Cooper -Alarcon,
Theresa Enos, Elizabeth Evans, Naomi
Miller, Thomas Miller, Alice M. Senob
(Emerita), Victoria Stein, Michelle
Taigue, Susan White

The department offers programs leading
to the Master of Arts degree with a ma-
jor in English or in English as a second
language, the Master of Fine Arts degree
with a major in creative writing, and the
Doctor of Philosophy degree with a ma-
jor in English or a major in rhetoric,
composition and the teaching of English.

Degrees

Master of Arts (Major in English): To be
admissible, applicants must have com-
pleted the equivalent of the undergradu-
ate major in English with a grade -point
average of at least 3.50 in courses in En-
glish. Applicants must submit scores on
the aptitude and advanced literature in
English tests of the Graduate Record Ex-
amination and a short sample of their
scholarly or critical writing. Applicants
must also arrange to have the depart-
ment receive three letters of recommen-
dation. These materials should be ad-
dressed to the Director of Graduate
Study of the Department of English.

Master of Arts (Major in English as a
second language): Candidates who have
an overall grade -point average of 3.0 in
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any undergraduate major may apply.
Scores from the Graduate Record Exam-
ination must be submitted along with
evidence of completion of two years of
study of a foreign language or equivalent
proficiency. International students must
provide TOEFL scores of at least 550.
Proof of some prior teaching or tutoring
experience must also accompany the ap-
plication.

Master of Fine Arts: For information
concerning this degree see Requirements
for Master's Degrees/Master of Fine Arts
elsewhere in this catalog.

Doctor of Philosophy: The admission re-
quirements for this degree program are
the same as those set forth for the Mas-
ter of Arts with a major in English,
above. At least 30 units of 500 -level work
(beyond the requirements for the Master
of Arts degree) must be completed in ad-
dition to the dissertation. All students
must pass a qualifying examination. All
students for the Ph.D. degree are re-
quired to pass the Ph.D. preliminary ex-
amination and write a dissertation ac-
ceptable to the Department of English.

Contact the Director of Graduate Study of the
Department of English for further information.

501. Writing Project in Creative Nonfiction
Writing (1 -4) [Rpt. /24 units] I II For M.F.A.
candidates working on personal essays, or
consult department before enrolling.

505.* History of the English Language (3) I II
The evolution of English sounds, inflections,
and vocabulary from earliest times to the
present, with attention to historical condi-
tions. (Identical with GER 505)

506.* Modern English Grammar (3) I II S
Introduction to the nature of grammar and
approaches to the description of English
grammar, emphasizing Chomsky's
transformational -generative model. Focus is
on grammatical structure, but scope includes
phonology and social/historical factors which
influence the form and use of English in
various contexts. Includes practice in pho-
nemic transcription and sentence diagram-
ming. P, 405.

508.* English as a Second Language in Bi-
lingual Education (3) I II Methodology for the
teaching of English as a component of bi-
lingual education; grammar, phonology, and
syntax as they apply to the teaching of lan-
guage.

510.* Teaching of Composition (3) I II Theory
and practice of teaching writing in secondary
schools and colleges. P, 306.

511.* Teaching of Literature (3) I II Theory
and practice of teaching literature, with inten-
sive study of genres and works commonly
taught in secondary schools. P, nine units of
literature.

512.* Teaching of the English Language (3) I
II Theory and practice of teaching various as-
pects of language in the secondary schools. P,
405, 406.

513.* Poetry in Forms (3) [Rpt. ] II Explores
prosody through discussing and writing of
forms and types, research paper. P, 309.

514.* Advanced Scientific Writing (3) I II
Preparation of professional literature for pub-
lication.

515a -515b. History of Criticism and Theory
(3 -3) 515a: Plato through the 19th century.
515b: Modem criticism and theory.

516. Theories of Linguistic Structure (3) I II
In -depth examination of at least two recent
theoretical models of linguistic structure, in-
cluding Chomsky's, with attention to English
and cross -linguistic differences. P, 506 or an
introductory linguistics course.

520. History of the German Language (3) II
1993 -94 (Identical with GER 520)

521.* American English (3) II History of the
development of American English from the
colonial period to the present. Topics include
regional and social varieties, language con-
tact, and slang. Geographic atlas, social sur-
vey, and lexicographic research methods are
utilized. P, 405 or introduction to linguistics.

524.* Studies in Southwest Literature (3) I II
(Identical with AINS 524)

525. Beowulf (3) II (Identical with GER 525)

526. Advanced Studies in Chaucer (3) II

527a -527b. Studies in Medieval Language
and Literature (3 -3) 527a: Old English. (Iden-
tical with GER 527a). 527b: Middle English.

529.* Chinese -American Literature 1960 -
Present (3) II (Identical with CHN 529)

531. Advanced Studies in Shakespeare (3) I

533. Studies in the Renaissance (3) [Rpt. /1] I

534. Advanced Studies in Milton (3) I

536.* Japanese Sociolinguistics (3) [Rpt. /1] I
(Identical with JPN 536)

541. Studies in the Restoration and Eigh-
teenth Century (4) [Rpt. /1] II. 3R, 1L.

545.* Introduction to TESL: An Overview (2)
I The development of English as a second lan-
guage with emphasis on current trends, the
influence of linguistic theory, and the interna-
tional role of English.

548. Theory and Practice of Writing (3)
1993 -94 (Identical with FREN 548)

549x- 549b.* Folklore (3 -3) 549a: Forms of ver-
bal folklore; 549b: Non -verbal folklore and
material culture (Identical with AINS
549a -549b, ANTH 549a -549b and CCLS
549a -549b)

554. Contemporary Feminist Theories (3) II
(Identical with W S 554)

555a- 555b.* Studies in Nineteenth -Century
British Literature (3 -3) [Rpt. /1] 555a: The Ro-
mantics. 555b: The Victorians.

557a -557b. Studies in Twentieth -Century
British Literature (3 -3) [Rpt. /1] 557a: Modern
British literature. 557b: Contemporary British
literature.

561. History of Children's Literature (3) II
(Identical with LI S 561)

565a -565b. Studies in American Literature to
1900 (3 -3) [Rpt. /1] 565a: To 1850. 565b:
1850 -1900.

566a -566b. Studies in 20th -Century Ameri-
can Literature (3 -3) [Rpt. /1] 566a: Modern
American literature. 566b: Contemporary
American literature.

57Z* American Indian Literature (3) I II
(Identical with AINS 577)

585. Linguistics and Computer- Assisted Ap-
proaches to Literature (3) [Rpt. /6 units] II
(Identical with GER 585)

587. Testing and Evaluation in Foreign/
Second Language Programs (3) (Identical
with GER 587)

595. Colloquium
a. Professional Studies (1 -3) I II [Rpt. /4]

Designed for teaching assistants in En-
glish. May also be used, at discretion of
graduate program directors in English,
for other professional training.

596. Seminar
a. Medieval Literature (3) [Rpt. /4] I II
b. Renaissance Literature (3) [Rpt. /4] I II
c. Restoration and Eighteenth- Century

Literature (3) [Rpt. /4] I II
d. Nineteenth -Century British Literature

(3) [Rpt. /4] I II
e. Twentieth -Century British Literature (3)

[Rpt. /4] I II
American Literature (3) [Rpt. /4] I II
Comparative Literature (3) [Rpt. /4] I II
(Identical with CCLS 596g)

h. Modern Literature (3) [Rpt. /24 units] I II
Open to creative writing majors only.

i. Germanic Linguistics (3) [Rpt.] I II
Second Language Acquisition Research
(3) [Rpt. /4] II

k. Methods and Materials of Literary Re-
search (3) [Rpt. /4] I II

1. Theories of Criticism (3) [Rpt. /4] I II
m. Studies in the Oral Tradition (3) [Rpt. /9

units] I II (Identical with AINS 596m)
n. Discourse Analysis (3) I [Rpt. /3]
u. Contrastive Rhetoric (3) II P, graduate

standing.
w. Women's Studies (3) [Rpt. /2] I II (Identi-

cal with W S 596w)

597. Workshop
a. Southern Arizona Writing Project (3 -9)

[Rpt. /12 units] I II S (Identical with LRC
597a, which is home)

o. The Teaching of English (3) I II S [Rpt.3]
(Identical with LRC 597o)

r. Research and Composition (3) II

*May be convened with 400 -level course.

604. Writing Project in Fiction (1 -6) [Rpt. /24
units] I II For M.F.A. candidates working to-
ward book -length writing project in fiction.

609. Writing Project in Poetry (1 -6) [Rpt. /24
units] I II For M.F.A. candidates working to-
ward book -length writing project in poetry.

612. Grammatical Analysis (3) I English
grammatical analysis in relation to the ac-
quisition of English as a second language. P,
406/506, or introductory linguistics course.
(Identical with LRC 612)

613. Second Language Acquisition in Formal
Contexts (3) I Foundations, theory, and meth-

f.

g.

j.
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odology in English as a second language.
(Identical with LRC 613)

615. Second Language Acquisition (3) I Sur-
vey of major perspectives on second language
acquisition processes, including interlanguage
theory, the Monitor Model, acculturation/
pidginization theory, cognitive /connectionist
theory, and linguistic universals. Analysis of
research from the different perspectives in-
cludes consideration of grammatical, pragma-
tic, and sociolinguistic dimensions of lan-
guage learning. P, 506, CR, 613.

620. Cultural Dimensions of Second Lan-
guage Acquisition (3) II Relationships be-
tween language and culture. P, 506.

693. Internship
a. Applied ESL (3) [Rpt.] I II P, 612, 613.

696. Seminar
b. Linguistics (2 to 4) I II (Identical with

GER 696b, which is home)
d. History of Rhetoric (3) [Rpt. /6] I II

Entomology (ENTO)
Forbes Building, Room 410
(602) 621 -1151
Professors Elizabeth A. Bernays, Head,

William S. Bowers, Reginald F. Chap-
man, Eddie W. Cupp (Veterinary Sci-
ence), René Feyereisen, Henry H.
Hagedorn, John G. Hildebrand,
Roger T. Huber, Leon Moore (Emer-
itus), Jose M.C. Ribeiro, Donald M.
Tuttle (Emeritus), George W. Ware
(Emeritus), Theo F. Watson

Associate Professors Nancy A. Moran
(Ecology and Evolutionary Biology),
Robert L. Smith

Assistant Professors David R. Maddison,
Martin F. Taylor, Diana E. Wheeler

Associate Research Scientist David
Byrne

The department offers programs leading
to the Master of Science and Doctor of
Philosophy degrees in entomology. Fac-
ulty interests include behavioral ecology,
plant- insect interactions, chemical ecol-
ogy, biochemistry and physiology of vec-
tor arthropods, vector -host interactions,
biological control, insect migrations, in-
tegrated pest management, toxicology,
biochemistry, and evolution of resis-
tance, psysiology, social insects, evolu-
tionary biology, and systematics. Re-
search opportunities with insects also
exist in the departments of Biochemistry,
and Ecology and Evolutionary Biology,
and through the Committee on Neuro-
science. The Center for Insect Science
provides opportunities for collaborative
research at the University of Arizona,
Arizona State University and several
USDA facilities in the state. Facilities for
field studies include university agri-
cultural centers in Maricopa and Yuma

and a farm with an entomology lab three
miles from campus. Natural habitats can
be studied on University land in the
Sonoran Desert and in the rangelands
and canyons of the Santa Rita Moun-
tains. Several excellent field centers are
available in the diverse biomes of south-
ern Arizona.

Admission requirements include the
completion of an undergraduate major
in the biological sciences. The under-
graduate program should include course
work in physics, organic chemistry,
mathematics, and the evolutionary, eco-
logical, organismic, cellular and molecu-
lar aspects of biology. Applicants must
submit scores on the general and subject
tests of the Graduate Record Examina-
tion and three letters of recommenda-
tion from persons in a position to assess
the applicant's potential as a graduate
student. Inquiries concerning financial
aid should be addressed to the depart-
ment.

Graduate study programs are individ-
ually planned and approved by the stu-
dent's committee. Candidates for the
Master's degree in entomology will be
required to take ENTO 201, 2 units of
seminar and two courses selected from
ENTO 504, 507, 511, 516, and 544. A
thesis is required. Candidates for the
Master's degree with a concentration in
applied entomology can specialize in ag-
ricultural entomology, urban entomol-
ogy, or medical and veterinary entomol-
ogy. Course requirements are ENTO
508, 516, 544 and 3 courses selected from
the area of specialization. A thesis is not
required. The doctoral program requires
ENTO 201, 4 units of seminar, and three
courses selected from ENTO 504, 507,
511, 516 and 544, plus 6 credits from
upper- division courses offered by the
Department of Entomology.
502.* Agriculture and the Environment (3) I
(Identical with A ED 502) Huber

503R.* Biology of Animal Parasites (3) I

(Identical with V SC 503R)

503L.* Parasitology Laboratory (1) I (Identical
with V SC 503L)

504.* Insect Morphology (4) I 1994 -95 Inter-
nal and external structure of insects as related
to function, physiology and evolution. 3R, 5L.
P, 201R or invertebrate zoology. Wheeler

505.* Aquatic Entomology (3) II 1994 -95 Mor-
phological, physiological and behavioral ad-
aptations of insects to life in water; taxonomy
and ecology of aquatic insects. 2R, 3L. Field
trips. P, ECOL 182. (Identical with WFSC 505
and ECOL 505) Smith

507R.* Insect Physiology (3) II 1994 -95 Intro-
duction to the diverse and unique ways in-
sects solve physiological problems. A whole -
animal approach will be used centered
around various aspects of an insect's life (i.e.,
growing, flying, reproducing). P, 201; CR,

507L; biochemistry recommended. Hagedorn/
Chapman

507L.* Insect Physiology Laboratory (1) II
1994 -95 Modern methods of physiological ex-
perimentation. P, 201; CR, 507R; biochemistry
recommended. Hagedorn /Chapman

508.* Insect Toxicology (3) II 1993 -94 Intro-
duction to the interactions of insects with nat-
ural and synthetic toxicants; metabolism,
mode of action and resistance of insects to
insecticides. P, 3 units of organic chemistry or
biochemistry (Identical with TOX 508)
Feyereisen

511.* Insect Behavior (3) II 1993 -94 The evolu-
tion of arthropod behavior in ecological con-
text. Ultimate causation with some considera-
tion of physiological and morphological
constructs. 2R, 3L. Field trips. (Identical with
ECOL 511) Smith /Papaj

514.* Bee Biology and Pollination (2) II
1994 -95 Fundamentals of pollination ecology
with emphasis on bees as pollinators. A com-
prehensive review of the biology of all life
stages of honey bees and honey bee colony
management strategies. Field trips. P, one
course in biology. Erickson /Buchmann

516.* Insect Systematics (4) I 1993 -94 Princi-
ples and methods of insect systematics. A re-
view of the evolution of insects, with an em-
phasis on their phylogenetic relationships.
Practice in identification of adult and imma-
ture insects, especially those from Arizona.
3R, 3L. Field trips. Maddison

526.* Bio- Analytical Techniques (2) I 1993 -94
Direct hands -on experience with modern in-
strumentation focused on the isolation, iden-
tification, and biological assay of natural
products. Interdisciplinary instruction for
both chemists and biologists. P, 3 units of
organic or biochemistry, 2 courses in biolog-
ical sciences. (Identical with V SC 425) Bowers

527.* Insect Chemical Ecology (2) I 1993 -94
The chemistry of relationships regulating in-
sect growth, development, reproduction, dia-
pause and communication. Derivation of bio-
rational methods of insect control. P, 201, 507
or equivalent, and 3 units of organic or bio-
chemistry. (Identical with V SC 527) Bowers

543.* Insect Neurobiology (3) I The structure,
function and development of the insect ner-
vous system. Basic concepts in neurobiology
and presentation of insects as model systems
of neurophysiology, development and be-
havior. P, MCB 181, ECOL 182. (Identical with
MCB 543) Tobin

544.* Insect Ecology (3) I 1994 -95 The study
of how variation in the environment, interac-
tions with other species and the special fea-
tures of insect "design" have determined the
evolution of diverse insect life histories, the
dynamics of insect populations and the roles
of insects in communities.. 2R, 3L. Field trips
and project. P, 201R. (Identical with ECOL
544) Taylor

552.* Medical Veterinary Entomology (4) II
1994 -95 Survey of arthropods of public health
and veterinary importance, with emphasis on
transmission dynamics of pathogens, bio-
nomics of vector populations, and current
control concepts. 3R, 3L. P, 201; parasitology
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recommended. (Identical with V SC 552)
Cupp /Ribeiro

568.* Insect Pest Management (3) II 1994 -95
Principles underlying the management of ar-
thropods in agricultural systems. P, 201R.
Watson

570.* Biological Control (3) II 1993 -94 Princi-
ples of the biological control of arthropod
pests and weeds, emphasizing their applica-
tion to agricultural and rangeland entomol-
ogy. P, 444 and 468. Watson

576. Environmental Toxicology (3) I (Identical
with TOX 576)

594.* Practicum
a.* Professional Skills (2) I (Identical with

ECOL 594a)

596. Seminar
a.* Entomology (1) [Rpt. /6] I II
b.* Medical - Veterinary Entomology (1 -3) I P,

452
c.* Insect Ecology and Evolution (1)

[Rpt. /5] I II
d.* Plant- Insect Interactions (1) [Rpt. /5] I II

(Identical with PL S 596d)
e.* Insect Physiology, Biochemistry, Tox-

icology (1) [Rpt. /5] I II
f.* Topics in Pest Management (1) [Rpt. /5] I

II
g.* Ecology, Epidemiology, and Control of

Vector -borne Diseases (1 -3) [Rpt. /5] I II

*May be convened with 400 -level course.

612. Biological Electron Microscopy (4) I
(Identical with MCB 612)

696. Seminar
a. Entomology (1) [Rpt. /6] I II

Environment and Behavior
(ENV)
Psychology Building, Room 517
(602) 621 -7430
Graduate Interdisciplinary Program in
Environment and Behavior

Committee:
Professors Robert Bechtel, Chair (Psy-

chology), Charles Albanese (Architec-
ture), Terry Daniel (Psychology), Don-
ald Davis (Hydrology), William
Havens (Renewable Natural Re-
sources), Robert Hershberger (Archi-
tecture), William Ittelson (Psychol-
ogy), David King (Renewable Natural
Resources), William Rathje (An-
thropology), Thomas F. Saarinen (Ge-
ography), Ervin H. Zube (Renewable
Natural Resources)

Associate Professors Curtis W. Bryant
(Civil Engineering) Dennis Doxtater
(Architecture), William Shaw (Renew-
able Natural Resources)

Assistant Professor Chet Ross (Family
and Consumer Resources)

The Program in Environment and Be-
havior functions to coordinate and fur-

ther develop study of the relationship
between physical settings and human
activities. This multidisciplinary group
of teachers and researchers will assist
students interested in combining an en-
vironment and behavior emphasis into
majors such as psychology, architecture,
landscape architecture, interior design,
geography, renewable natural resources,
political science, and water resources ad-
ministration. Students should consult
their department advisors and appropri-
ate members of the Program in Environ-
ment and Behavior.

While no graduate major is offered,
the program does offer a doctoral minor.
A minimum of 15 units from environ-
ment and behavior courses approved by
the program is required.

Current information on studies in en-
vironment and behavior can be obtained
from the Chair, Program in Environment
and Behavior, Department of Psychol-
ogy. Courses identified as having con-
tent which deals specifically with en-
vironment and behavior include: ARCH
529, 577, 584, 587, 597i; ENV 596u; GEOG
507, 563; L AR 533; POL 481; PSYC 371,
427/527, 546, 596d, 596u; RNR 595c.

596. Seminar
u. Interdisciplinary Environment- Behavior-

Design (3) II (Identical with ARCH
596u, GEOG 596u, L AR 596u, PSYC
596u, and PLNG 596u)

Epidemiology
2501 East Lee Street
(602) 626 -4010
Graduate Interdisciplinary Program in
Epidemiology

Committee:

Professors Thomas E. Moon, Chair
(Family and Community Medicine),
Benjamin Burrows (Internal Medicine,
James E. Dalen (Internal Medicine),
Michael D. Lebowitz (Internal Medi-
cine)

Associate Professor Larry C. Clark (Fam-
ily and Community Medicine)

Assistant Professor Denise J. Roe (Fam-
ily and Community Medicine)

The graduate interdisciplinary program
in epidemiology offers thé opportunity
for study in the scientific discipline con-
cerned with the causes and prevention
of disease in human populations. Ad-
vances in clinical medicine, laboratory
science, environmental health, nutrition,
statistics, computer data processing and
the basic understanding of the patho-
genesis of disease enable epidemiology
researchers to better examine causes of
disease and to evaluate more effective

strategies for disease prevention and
control. Multidisciplinary collaborations
between program faculty and members
of university departments and state and
national health institutions provide
classroom and community training op-
portunities. To accomplish this goal, fac-
ulty program members with overlapping
expertise from several health science de-
partments have been selected to direct
courses and research.

Degrees

The Graduate Program in Epidemiology
offers a major in epidemiology for the
Master of Science and Doctor of Philoso-
phy degrees.

Admission Requirements

In addition to an undergraduate degree,
applicants should provide scores of the
Graduate Record Examination. Three let-
ters of recommendation are required.
515. Subspecialty

h. Cancer Epidemiology and Prevention
(3) I P, none; statistics helpful. (Identical
with RONC 515h)

i. Cancer Prevention and Control (3 -5) II
(Identical with RONC 515i)

610. Biostatistics for Research (3) II Descrip-
tive statistics and statistical inference relevant
to biomedical research, including data anal-
ysis, regression and correlation analysis, anal-
ysis of variance, survival analysis, biological
assay, statistical methods for epidemiology
and statistical evaluation of clinical literature.
P, STAT 509.

650. Quantitative Epidemiology (3) I Study of
computer intensive multivariate epidemio-
logic methods including evaluation of poten-
tial etiologic environmental exposures in hu-
man populations to the risk of disease. 2R,
1L. P, FCM 596r, 596b.

660. Infectious Disease Epidemiology (3) I
[Rpt. /1] Introduction to epidemiologic meth-
ods used in infectious disease investigations.
An emphasis will be placed on understanding
the relationships between the host, the para-
site and the environment as they relate to dis-
ease causation. P, FCM 596r, 596b.

670. Chronic Disease Epidemiology (4) II Nu-
tritional epidemiology, pharmacoepidemiol -
ogy, occupational epidemiology and environ-
mental epidemiology. P, FCM 596r, 596b.

696. Seminar
1. Epidemiology (3) I II [Rpt. /8 units]

896. Seminar
b.* Epidemiological Methods (3) II
r.* Basic Principles of Epidemiology (3)

[Rpt. /1]
z.* Psychosocial Epidemiology (2)

*Available as both 596 and 896.

Exercise and Sport Sciences
(See Health- Related Professions)



76 Family and Consumer Resources

Family and Consumer
Resources
(FC R/M C S/ I D/ H E E/C O U N/ FS )

FCR Building, Room 205
(602) 621 -1075

Professors Victor A. Christopherson
(Emeritus), Interim Director, Oscar C.
Christensen, Roger J. Daldrup (Emer-
itus), Kathryn L. Hatch, Jean Ruley
Kearns (Emerita), Amy Jean Knorr
(Emerita), Doris E. Manning (Emerita),
Naomi A. Reich (Emerita), Associate
Director, Robert R. Rice, Carl A. Rid-
ley, David C. Rowe, Mary Adele Wood
(Emerita)

Associate Professors Ellen Goldsberry,
Donna R. Iams, Maureen E. Kelly,
Roger M. Kramer, Philip J. Lauver,
Mary H. Marion (Emerita), Betty J.
Newlon, Soyeon Shim, Angela Taylor,
Mari S. Wilhelm

Assistant Professors Donna H. Chris-
tensen, James E. Deal, Mary Ann
Eastlick, Daniel J. Flannery, Wendy
Gamble, Lynn Lyon, Susan B. Silver-
berg

The School of Family and Consumer Re-
sources offers programs leading to the
following graduate degrees:

Master of Science with a major in fam-
ily and consumer resources with
concentrations in family studies,
home economics education, mer-
chandising and consumer studies;

Master of Science with a major in
home economics education;

Master of Home Economics Education
with a major in home economics ed-
ucation;

Master of Education with a major in
family and consumer resources

Master of Arts with a major in coun-
seling and guidance; and

Doctor of Philosophy with a major in
family and consumer resources and
a concentration in family studies
emphasizing interpersonal relation-
ships, human development, or fam-
ily economics /consumer resource
management.

All applicants are required to submit
scores on the aptitude test of the Gradu-
ate Record Examination, three letters of
reference, and a statement of academic
and professional goals. Degree require-
ments are given in the notes under each
program area below.

Programs

Counseling and Guidance: This program
leads to the Master of Arts degree. Con-
centrations are available in career coun-

seling, marriage, family and agency
counseling. A minor program of fifteen
units minimum is available for doctoral
students majoring in other fields.

Forms and statements regarding ap-
plication procedures for master's pro-
grams with a major in counseling and
guidance are obtainable on request from
the program area of Counseling and
Guidance. Master's degree applicants
must submit a personal data blank, a
candidate's statement, letters of recom-
mendation and scores of the Graduate
Record Examination. All application ma-
terials for fall admission must be re-
ceived by March 1.

Individual master's programs will be
planned with and approved by an ad-
visor. These may vary both in course
work and in total units, depending upon
the area of concentration and upon past
experience and training.

Family Studies: Family studies involves
the scientific study of family structures,
interactions, and outcomes, emphasizing
change over time in individual, interac-
tional, and group level phenomena. Em-
phases are available in interpersonal re-
lationships, human development, or
family economics /consumer resource
management.

When students are accepted into the
concentration in family studies within
the Family and Consumer Resources
major for the Ph.D., it is assumed that all
have the ability and interest to pursue
the doctoral degree and are expected to
meet all university requirements for doc-
toral studies with a major concentration
in family studies and a minor from an
area outside of the School of Family and
Consumer Resources.

Home Economics Education: Programs
leading to the Master of Science degree
and the Master of Home Economics Ed-
ucation degree with a major in home
economics education are available. A
minor in home economics education is
also available for doctoral students with
majors in other disciplines. The Master
of Science degree program requires a
thesis and no fewer than twenty units in
home economics education, family and
consumer resources, or education, or a
combination. A total of thirty units is re-
quired. These programs prepare stu-
dents for employment in the Coopera-
tive Extension Service at county or
specialist levels; for teaching at sec-
ondary, community college, or univer-
sity levels; for supervision at local and
state levels; or for educational positions
in business.

Requirements for the degree include
two units of seminar, an appropriate
course in statistics, a course in research
methods, and a thesis of four to six

units. Modification of these require-
ments may be made, with the approval
of the student's graduate committee and
the director of the School, after consid-
eration of the student's preparation and
professional objectives.

Merchandising and Consumer Studies:
For the Master of Science degree with a
major in family and consumer resources,
a concentration in merchandising and
consumer studies is available. Students
are required to complete 34 units includ-
ing statistics and research methods, and
six units for the thesis. The major com-
ponents of the course requirements in-
clude merchandising management and
consumer studies. This program pre-
pares students for pursuing a doctoral
degree or for employment in retail firms,
consumer service firms, teaching at the
secondary -school, community college or
university level.

Family and Consumer Resources
(FCR)
565.* Women in International Development
(3) II (Identical with ANTH 565)

*May be convened with 400 -level course.

696. Seminar
z. Family and Consumer Resources (1 -3)

[Rpt. /1] I II

Division of Merchandising and
Consumer Studies
S. Shim, Chair

Merchandising and Consumer
Studies (MCS)
507. Research Methods in Merchandising
and Consumer Studies (3) II Research litera-
ture, methods, techniques, and procedures
for conducting research, and analysis and in-
terpretation of data. P, 3 units of graduate sta-
tistics.

534.* Strategic Merchandise Management (3)
II Application of retail planning and control
procedures with emphasis on development
and evaluation of retail strategies. P, 315,
MKTG 361, MKTG 458 or CR.

540.* Consumer Concepts and Theory (3) I

Theories of consumer choice and use of ap-
parel and related consumer products. P, 304,
MKTG 361, a statistics course.
554.* New Developments in the Textile Field
(3) I Fabric finishes, new fiber development,
textured yarns, knits and fabric use and care
problems. P, 284.

555.* Visual Merchandising and Display (3) I
S All aspects of displaying merchandise, in-
cluding window display, interior display,
color and lighting techniques, line and com-
position, three -dimensional presentation, fix-
tures and systems, planning and layout,
scheduling and promotion. P, 115 or ART 101.

556.* Store Planning and Design (3) II Stud-
ies the retail environment, taking into account
all the physical and psychological effects that
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initiate and motivate customer activity. 2R,
3L. P, 455.

*May be convened with 400 -level course.

606. International Consumption and Retail-
ing (3) I 1994 -95 Understanding of interna-
tional market environment and retailing
structure, system, issues and trends in the
contemporary global market; analysis of cul-
tural, social, legal, political influence on inter-
national consumption pattern and retailing
process. Developing retailing strategies on a
global basis.

607. Topics in Merchandising and Retailing
(3) [Rpt. /6 units] II 1993 -94 Analysis of current
major topics or issues facing merchandising
and retailing industries. P, 540, 606.

608. Topics in Consumer Issues and Psychol-
ogy (3) I 1993 -94 Exploration of new topics,
critical examination of current literature and
selectively distributed research reports and
analysis of studies in consumer issues and
psychology. P, graduate statistics and /or re-
search methods.

634. Retail Merchandising Analysis (3) I

1993 -94 Analysis of current literature and case
studies of major issues facing retail manage-
ment.

656. Consumer Socialization (3) An analysis
of the process by which consumers acquire
consumption- related skills, cognition, knowl-
edge, attitudes, and behavior from a life -cycle
perspective. P, 440/540.

676. Advanced Consumer Theories and Is-
sues (3) II 1994 -95 Analysis of theories and
issues relating to the study of the consumer.
P, 608.

Counseling and Guidance
(COUN)
503.* Principles of Adlerian Psychology (3) I
Techniques for the study of human behavior;
implications for improving adult -child rela-
tionships, with emphasis on Adlerian princi-
ples. P, 6 units of social science.

550. Counseling and Human Sexuality (3) S
Sexual function, dysfunction, and disorders
in context of individual and couple; interview
techniques and intervention strategies. P, 6
units of counseling or related area.

555. Addictions Counseling (3) S An analysis
of issues in addictions counseling ranging
from various theoretical positions, informa-
tion regarding diagnosis of addictive person-
ality, treatment programs, and research. P, 6
units of counseling or related area.

557. Methods in Marital Therapy (3) I (Identi-
cal with FS 557)

570. Counseling the Adult (3) I Adult crisis,
midlife changes and developmental patterns;
counseling techniques and intervention strat-
egies. P, 6 units of counseling or related area.

571. Counseling Women (3) II Examination of
the counseling needs of contemporary
women and current types of intervention de-
signed to meet these needs. P, 6 units of
counseling or related area. (Identical with WS
571)

597. Workshop
d. Counseling Children and Adolescents

(3) S
f. Professional Relationships: Building

Cooperation and Mediating Conflict (3)
IS

k. Psychodrama (3) S P, 6 units of counsel-
ing or related area.

m. Counseling Mexican Americans (3) I S

*May be convened with 400 -level course.

601. Foundations of Counseling (3) I Rela-
tionship and contributions of various fields to
the work of the counselor at all levels, in cur-
rent and historical perspective; derivation of
principles and objectives; integrated labora-
tory experience in selected settings. Open to
majors only.

622. Appraisal of the Individual (3) I Meth-
ods of appraising and reporting individual be-
havior, with emphasis on nonpsychometric
data. Open to majors only.

623. Testing in Counseling (3) I Evaluation
and selection of psychological tests for guid-
ance; use of psychometric data in counseling.
Open to majors only.

631. Career Counseling (3) I Theories of vo-
cational development; types, sources, and use
of occupational and educational information
in career counseling and decision making. P,
601 or CR.

644. The Counseling Process (3) II Introduc-
tion to theories of counseling; collation and
interpretation of counseling data; the coun-
seling process; study of cases. P, 601, 622.

645. Theories of Counseling (3) II Rationale,
development, and research underlying major
counseling theories. P, 631, 644.

647. Premarriage and Marriage Counseling
(3) I Contemporary issues, concepts, and pro-
cedures in premarriage and marriage counsel-
ing. P, 622.

648. Procedures in Family Counseling (1
to 3) II Theory and process in family counsel-
ing; problem solving techniques applied to
parent -child conflict; laboratory experience. P,
403.

649. Procedures in Marriage Counseling (3) S
Application of counseling theory and tech-
niques to the diagnosis of marital relationship
and strategies for behavior change. P, 403, 601,
622.

672. Cross -Cultural Counseling (3) II Issues,
research and procedures involved in counsel-
ing with culturally different persons. Open to
majors only. P, 601, 622.

683. Group Counseling (3) I Theory and pro-
cess in group counseling; applications in
community and mental health settings; labo-
ratory experience. P, 644.

696. Seminar
e. Ethics and Professional Practice (3) I

Open to majors only. P, 601, 622, 644.
r. Issues in Counseling Research (3) I

Open to majors only. P, 601, 622, and
623 or 631.

Division of Family Studies (FS)
D. Rowe, Division Chair

500. Life Span Development (3) II (Identical
with ED P 500).

503.* Advanced Adolescent Development (3)
II (Identical with ED P 503)

507a -507b. Research Methods in Family
Studies (3 -3) 507a: I Design issues of general
relevance to behavioral research. 50Th: I De-
sign issues of particular relevance to family
and developmental research. Both 507a and
50Th are offered in the fall semester only.

523.* Socio- Cultural Context of Human De-
velopment (3) II Examination of the social and
cultural contexts of individual development,
including family, community, peers, school,
and ethnic groups as well as the influence of
social class and economic conditions. Special
attention given to socialization and develop-
ment of ethnic -American children and adoles-
cents. P, 117. (Identical with ED P 423)

537. Analysis of Family Studies (3) I An anal-
ysis of major research topics; critical re-
sources relevant to graduate training; and
ethical /professional issues related to the con-
duct of research.

54Z* Advanced Child Development (3) I In-
depth examination of various dimensions of
human growth and development. P, 223; 6
units of psychology.

557. Methods in Marital Therapy (3) I Theo-
ries and principles of counseling for premari-
tal, marital, and group counseling situations.
(Identical with COUN 557)

566.* Family Economics (3) I Analysis of the
family as an economic -decision -making unit
within the larger economic system. P, ECON
201b.

567. Theories of Human Development (3) II
Analysis of major paradigms and world views
influencing the study of human development.
Overview of key issues and controversies
arising in the field as well as evaluations of
specific theories and specific theorists.
573. Theories of the Family (3) II Major theo-
ries of the family to include theory con-
struction, historical roots of family theories,
and classic and contemporary family theories.
P, 9 units of family studies, psychology or so-
ciology.

57Z* Genetic Basis of Normal and Deviant
Traits (3) II Explores methods of studying ge-
netic influences on human traits and sum-
marizes research findings on normal traits,
such as sociability and IQ, and on deviant
traits such as criminality. Implications for the
fields of family studies, sociology, and psy-
chology are considered.
587.* Advanced Family Relations (3) II Crit-
ical analysis of selected studies and current
research in family relations. P, 337, or SOC
321.

*May be convened with 400 -level course.

607. Topics in Family Studies (1 to 3) [Rpt. /3]
I II Variable content: cognitive development,
biological theories of development, role the-
ory, middle childhood, and others.
613. Issues in Aging (3) II 1994 -95 Critical
analysis of selected family and social issues,
and related current research in gerontology
(Identical with GERO 613)
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636. Economics of Aging (3) I Analysis of
economic issues and policy as they affect the
aging individual, family, and society. (Identi-
cal with GERO 636)

637. Trends in Human Relations (3) Philoso-
phy, content, and resources for understand-
ing, teaching and working in the field of hu-
man relations.

646. Theories of Family Economic Behavior
(3) I Analysis of theories relevant to family
economic behavior including theories on pov-
erty, economic well- being, family systems,
and decision making. Emphasis on social psy-

,chological concepts.

Home Economics Education
(HEE)
509.* Occupational Home Economics Pro-
grams (3) I 1993 -94 Purposes and methods of
teaching home economics -related occupa-
tions, with emphasis on cooperative home
economics vocational education. P, CR, TTE
338g.

528.* Professional Presentations and Tech-
niques (3) I II Theory and practice of educa-
tional techniques in non -formal settings in
positions in business, government and hu-
man services. 2R, 3L.

539.* Non -Formal Education (3) II (Identical
with A ED 539)

597. Workshop
d. Administration, Management, and Su-

pervision of Non -formal Education (1)
[Rpt. /3] (Identical with A ED 597d,
which is home)
Computer Applications in Agricultural
and Non -formal Education (1) [Rpt. /3]
(Identical with A ED 597g, which is
home)

h. Family Development through Home
Economic Programs (1 -2)

n. Environmental Education in Agricul-
ture (1) [Rpt. /3] I II (Identical with A ED
597n, which is home)

t. Professional Improvement in Non -
formal Education (1) [Rpt. /3] I II (Identi-
cal with A ED 597t, which is home)

*May be convened with 400 -level course.

607. Topics in Home Economics Education
(1 -3) [Rpt. /12 units] II S Philosophy, content,
and resources for understanding, teaching,
and working in home economics education.
609. Supervision in Vocational Education
and Extension (3) II 1994 -95 Theory, princi-
ples and techniques of supervision in voca-
tional and extension education.

610. Investigation and Studies in Home Eco-
nomics (3) I Study and analysis of research
literature, methods, techniques, and proce-
dures for conducting investigations, selecting
and developing plans for research problems.

628. Curriculum Theory in Home Economics
(3) II 1994 -95 Theoretical bases and processes
of curriculum building in home economics;
current issues in home economics education.

g

Interior Design (ID)
505.* Barrier Free Design (3) II Current re-
search in architecture, interior design, prod-
uct design, physical therapy, behavioral sci-

ence and rehabilitation reviewed and applied
in design problem- solving. P, 9 units of Indi-
viduals, Societies and Institutions courses.
575.* Public Space Design (4) I Studio proj-
ects with specific focus on interior environ-
ments designated for public usage. Includes
programming, design development, project
documentation and organization, working
drawings and presentation techniques. P, 375,
385.

585.* Ethics and Practice for Interior Design
(3) II Readings in the interior fields, with em-
phasis on ethics, business organization, com-
munication and professional development.
Includes study of billing and fee structures,
writing proposals, contracts, specifications;
and highlights various career tracks associ-
ated with the design profession. P, 475.
588.* Advanced Public Space Design (4) II
Studio projects with special focus on large -
scale multifunction public space environ-
ments; design development by teams. P, 475.
*May be convened with 400 -level course.

Finance and Real Estate (FIN)
McClelland Hall, Room 315R
(602) 621 -7554
Professors Edward A. Dyl, Head, Wil-

lard T. Carleton, Nestor R. Roos
(Emeritus)

Associate Professors Erich K. Bleck
(Emeritus), Joseph S. Gerber (Emeritus)

Assistant Professors Allen B. Atkins,
Robin J. Brenner, Corinne M. Bronf-
man, Richard H. Harjes, Simon H.
Kwan, Joel S. Sternberg

The department offers programs leading
to the Master of Science degree with a
major in finance. The department also
participates in the programs leading to
the Master of Business Administration
and the Doctor of Philosophy degree
with a major in management. For infor-
mation concerning these degrees, see
Requirements for Master's Degrees /Master
of Business Administration and the head -
notes of Business Administration else-
where in this catalog.

For admission, the applicant is ex-
pected to have completed undergraduate
work in managerial accounting, eco-
nomics, finance, marketing, organiza-
tional behavior, production, business
policy, statistics, and mathematics
through calculus (Math. 119 and 123). A
score on the Graduate Management Ad-
missions Test in the seventieth percen-
tile or above and an academic average of
approximately "B" or better are required
for admission consideration.

The program for the Master of Science
degree with a major in finance includes a
minimum of sixteen units at the 500
level and either a thesis or a research
report.
511. Managerial Finance (3) I II Integration of
the basic principles and underlying theory of

finance, with emphasis on analytical financial
management of business firms and other or-
ganizations. Open only to students admitted
to a BPA graduate program. P, ACCT 550.

512. Advanced Corporation Finance (3) II Fi-
nancial theory applied to capital structure; in-
vestment decisions; corporate valuation; and
corporate financial policies. P, 412 or 511.

513. Theory of Finance (3) I Theoretical mod-
els and empirical evidence regarding financial
decisions. P, 511.

521. Investment Analysis (3) I Portfolio the-
ory with applications to the markets for equi-
ties, fixed income securities, and options.
Risk analysis and investment strategies. P,
511.

522. Advanced Investment Topics (3) II Risk,
return, and price behavior of securities in
competitive markets. Financial futures, op-
tions, and other financial and real invest-
ments P, 521.

528. Topics in Public and Nonprofit Financial
Management (3) II (Identical with PA 528)

531. Management of Financial Institutions
(3) II Financial markets and institutions. Deci-
sions faced by intermediaries and other finan-
cial service firms. P, 521.

532. Financial Management and Policy (3) I
Financial decision -making in corporations.
Case studies. P, 511.

537. Finance for New Ventures (3) I Value
maximization; simulation of value distribu-
tion; sources of venture capital; timing of ini-
tial public offering; new venture ownership
structuring. Open only to students in the en-
trepreneurship program. P, 511, Mktg. 500.
(Identical with MAP 537)

539. Planning of New Ventures (3) II (Identi-
cal with MAP 539)

601. Financial Decision Making Under Un-
certainty (3) II Theoretical and applied finan-
cial economics relating to uncertainty in mar-
kets, information, and choice. P, 513.
620a -620b. Financial Markets and Corporate
Finance (3 -3) Financial models and empirical
tests: asset pricing models, financial behavior;
corporate financial decisions. P, 513.

695. Colloquium
a. Research and Finance (1 -3) [Rpt. /4] I II

696. Seminar
a. Investments (3) [Rpt. /1] I II
b. Financial Markets (3) [Rpt. /1] I II
c. Corporation Finance (3) [Rpt. /1] I II
d. Financial Institutions (3) I II
e. Financial Theory (3) [Rpt. /1] I II
f. Research Methods (3) [Rpt. ] I II

697. Workshop
a. Research Issues (1 -3) [Rpt. /5] I II. P, ad-

mission to a graduate program in BPA.

French and Italian
(FREN /ITAL)
Modern Languages Building,
Room 549
(602) 621 -7349
Professors Jonathan Beck, Frank M.

Chambers (Emeritus), Monique Wittig
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Associate Professors Robert A. Ariew,
Edward G. Brown, Ingeborg M. Kohn,
Lise Leibacher, Henri Servin, Gianni
Spera, Ronnie H. Terpening

Assistant Professors Brunella Bigi, Irene S.
d'Almeida, S. Prosper Sanou

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in
French. In cooperation with the College
of Education, the department also offers
courses leading to the Master of Educa-
tion degree with a major in French. For
information regarding this degree see
Requirements for Master's Degrees/Master
of Education elsewhere in this catalog. A
doctoral minor is available in French.

The department cooperates with the
Arizona Center for Medieval and Ren-
aissance Studies.

Admission to graduate programs in
French requires the completion of a
bachelor's degree with a major in French.
Applicants must submit scores on the
aptitude test of the Graduate Record Ex-
amination. Admission to a doctoral pro-
gram is dependent upon the completion
of a Master of Arts degree with a major
in French. Students with a master's de-
gree from another institution must take
a qualifying examination during the first
two weeks of residence.

Degrees

Master of Arts (Major in French): Stu-
dents must complete at least 32 units of
course work. A thesis is not required.
Concentrations are available in the litera-
ture of France and Francophone litera-
ture. Candidates must pass a final writ-
ten and oral examination.

Doctor of Philosophy: The major in
French consists of a minimum of 50
units of graduate course work in the de-
partment in addition to the dissertation.
The minor, consisting of 15 or more
units, may be taken within the depart-
ment or in a field approved by the de-
partment. All students are required to
demonstrate knowledge in two other for-
eign languages. After successful comple-
tion of the written and oral preliminary
examination, each candidate will write
and defend a doctoral dissertation.

French (FREN)
510. Introduction to Graduate Study in
French Language and Literature (3) I 1993 -94
Problems and methods of advanced research
in French language and literature. Use of spe-
cialized library resources and computerized
data bases. Issues in the history, sociology,
and politics of the professional practice of
language and literature study in American
universities.

511. Contemporary French Literary Theory
(3) II 1993 -94 Methods of criticism and tech-
niques of literary analysis.

515a -515b. Literature of the 20th Century
(3 -3) 1994 -95 515a: Novel. 515b: Poetry and
drama. 515a is not prerequisite to 515b.

516a -516b. Literature of the 19th Century
(3 -3) 1994 -95 516a: Poetry and theatre. 516b:
Novel and short story; intellectual current.
516a is not prerequisite to 516b.

517a -517b. Literature of the 18th Century
(3 -3) 1993 -94 Study of ideas in the French En-
lightenment. 517a: Rationalist currents. 517b:
Sensibility. 517a is not prerequisite to 517b.

518a -518b. Literature of the 17th Century
(3 -3) 1994 -95 518a: Literature and culture in
the first half of the 17th century. 518b: The
Classical ideal. 518a is not prerequisite to
518b.

519a -519b. Literature of the 16th Century
(3 -3) 1993 -94 519a: Early Renaissance, Refor-
mation, Rabelais, the Pleiade. 519b: The Hu-
manists, Montaigne, D'Aubigne, the drama.
519a is not prerequisite to 519b.

520. Introduction to the History of the
French Language (3) I 1994 -95 Taught in En-
glish.

548. Theory and Practice of Writing (3) II
1993 -94 An experiment in writing, concerning
the means, the raw material at our disposal
and the different literary devices that allow us
to achieve it. (Identical with ENGL 548)

550a- 550b.* French Literature of Black Africa
and the Caribbean (3 -3) I II 1993 -94 550a: Up
to 1960. 550b: 1960 to present. P, 350. 550a is
not prerequisite to 550b.

552.* French Literature of Quebec (3) II
1994 -95 Comprehensive study of the most sig-
nificant literary expression in Quebec. P, 350.

553.* Culture and Civilization of North Af-
rica (3) I II 1994 -95 Historical, religious, social,
literary and artistic influences on the civiliza-
tion of North Africa. P, 305b if 553 is taught in
French.

554.* Francophone Literature of the Maghreb
and Lebanon (3) II 1994 -95 Francophone liter-
ature of Algeria, Lebanon, Morocco and
Tunisia. P, 350.

579. Problems in Teaching College French (1
to 3) I II Methodology course in lower -
division college pedagogy. Discussion of
broader issues of language, pedagogy, aca-
deme, the history of foreign language educa-
tion, college teaching as a career.

585.* Linguistic and Computer- assisted Ap-
proaches to Literature (3) [Rpt. /6 units] II

587. Testing and Evaluation in Foreign/
Second Language Programs (3) (Identical
with GER 587)

*May be convened with 400 -level course.

696. Seminar
a. ** French Linguistics (3) [Rpt.] I II
b. ** Foreign Language Pedagogy (3) [Rpt.]

I II
c. ** French Literature: General Topics (3)

[Rpt.] I II
d. ** Old French Literature (3) [Rpt.] I II
e.** Sixteenth Century (3) [Rpt.] I II
f. ** Seventeenth Century (3) [Rpt.] I II
g. ** Eighteenth Century (3) [Rpt.] I II
h. ** Nineteenth Century (3) [Rpt.] I II

i. ** Twentieth Century (3) [Rpt.] I II 2R,
1L. P, 579.

k. ** Francophone Literature and Culture
(3) [Rpt.]

* *Note: May be repeated for credit
when content varies. Consult depart-
ment for current topics.

Italian (ITA)
502a- 502b.* II Trecento (3 -3) I II 1994 -95 502a:
Study of Dante's Commedia with emphasis on
the Inferno. 502b: Study of Petrarch and
Bocaccio with emphasis on the Canzoniere
and the Decameron. P, 202 or consult depart-
ment before enrolling.

504a- 504b.* The Renaissance (3 -3) I II 1993 -94
504a: Study of representative masterpieces of
Humanism and the Early Renaissance in Italy.
404b: High and Late Renaissance in Italy. P,
202 or consult department before enrolling.
505a- 505b- 505c- 505d -505e -505£* Literary and
Cultural Studies (3- 3- 3- 3 -3 -3) I II 1993 -94
505a: Lingua e Stile. 505b: Critical and Cre-
ative Writing. 505c: Theater: Origins to 20th
Century. 505d: Short Story: Origins to 20th
Century. 505e: Poetry: Ottocento and Nove-
cento. 505f: Literature and Film. P, 202 or con-
sult department before enrolling.

506a- 506b.* The Novel (3 -3) 1994 -95 506a:
From Manzoni to Verga. 506b: From Svevo to
the present. P, 202 or consult department be-
fore enrolling.

*May be convened with 400 -level course.

696. Seminar
a. Italian Literature (3) [Rpt.] I II

Genetics (GENE)
Biosciences West Building, Room 310
(602) 621 -7511

Graduate Interdisciplinary Program
in Genetics

Committee:

Professors Harris Bernstein (Microbiol-
ogy and Immunology), Robert P.
Erickson (Pediatrics), William B. Heed
(Emeritus), Conrad Istock (Ecology
and Evolutionary Biology), Margaret G.
Kidwell (Ecology and Evolutionary
Biology), Brian A. Larkins (Plant
Sciences), John W. Little (Biochemis-
try, Molecular and Cellular Biology),
Robert G. McDaniel (Plant Sciences),
Neil H. Mendelson (Molecular and
Cellular Biology), Richard E. Michod
(Ecology and Evolutionary Biology),
David W. Mount (Molecular and Cel-
lular Biology), David C. Rowe (Family
and Consumer Resources), Nobuyoshi
Shimizu (Molecular and Cellular Biol-
ogy), Hans VanEtten (Plant Pathol-
ogy), Samuel Ward (Molecular and
Cellular Biology)

Associate Professors Dennis T. Ray,
Chair, (Plant Sciences), Danny L.
Brower (Molecular and Cellular Biol-



80 Genetics- Geography and Regional Development

ogy), Suzanne B. Cassidy (Pediatrics),
Sue K. DeNise (Animal Sciences),
Carol L. Dieckmann (Biochemistry),
Jennifer D. Hall (Molecular and Cellu-
lar Biology), Tim Helentjaris (Plant
Sciences), H. Eugene Hoyme (Pedi-
atrics), Steven Smith (Plant Sciences),
J. Bruce Walsh (Ecology and Evolu-
tionary Biology)

Assistant Professors Alison E. M.
Adams (Molecular and Cellular Biol-
ogy), Kenneth A. Feldman (Plant
Sciences), Lynn J. Manseau (Molecular
and Cellular Biology), Karen K. Oishi
(Molecular and Cellular Biology),
Marc J. Orbach (Plant Pathology), Roy
Parker (Molecular and Cellular Biol-
ogy), Leland Pierson III (Plant Pathol-
ogy), Linda L. Restifo (Neurobiology/
Neurology), Mary C. Rykowski (Anat-
omy), Martin F. Taylor (Entomology)

Geneticists from various departments
comprise the interdepartmental Program
in Genetics, which offers programs lead-
ing to the Master of Science and Doctor
of Philosophy degrees with a major in
genetics. The areas of study emphasized
by the program are molecular and cellu-
lar genetics, cytogenetics and population
genetics. Research opportunities include
bacterial and bacteriophage genetics,
gene regulation, developmental plant ge-
netics, plant and animal cytogenetics,
somatic cell genetics, cancer and clinical
cytogenetics, quantitative genetics and
animal breeding, ecological and evolu-
tionary genetics, population genetics,
human genetics and biometrical princi-
ples as applied to individuals and popu-
lations.

Admission requirements include:
completion of bachelor's degree with one
year of biology, courses in genetics, ecol-
ogy, physiology and developmental biol-
ogy, chemistry through organic, mathe-
matics through integral calculus,
introductory physics and statistics. In
addition to materials required by the
Graduate College, applicants are re-
quired to furnish the program with com-
pleted Committee on Genetics applica-
tion forms, GRE scores on quantitative
and verbal tests, and three letters of rec-
ommendation from persons qualified to
evaluate the applicant's scholarly poten-
tial. The deadline for receipt of applica-
tion forms for fall admission is April 1
and for spring admission, November 1.

Courses are available in a number of
departments depending on the interests
of the students.
509. Statistics for Research (4) I II (Identical
with STAT 509)

513. Quantitative Genetics (3) I 1994 -95 (Iden-
tical with AN S 513)

515.* Somatic Cell and Molecular Genetics
(2) II (Identical with MCB 515)

516.* Computer Analysis of Sequences (3) II
(Identical with MCB 516)

520. History of Genetics (1) I 1994 -95 Experi-
ments and discoveries which have led to the
present state of knowledge in the various
areas of genetics. P, ECOL 320 or 321.

523.* Cytogenetics (3) II (Identical with ECOL
523)

524. Theoretical Population Genetics (3) I
(Identical with ECOL 524)

525. Speciation (2) II (Identical with ECOL
525)

533.* Human Genetics (3) I Genetic theory
and technique, as applied to man; methods of
analysis of genetically determined cytological
and biochemical differences in individuals
and populations. 2R, 3L. P, ECOL 320 or 321.
(Identical with ECOL 533) Ward

535.* Evolution (3) I (Identical with ECOL
535)

545. Concepts in Genetic Analysis (3) I (Iden-
tical with MCB 545)

555. Molecular Mechanisms of Development
(3) II 1994 -95 (Identical with MCB 555)

568. Nucleic Acids (4) I (Identical with BIOC
568)

570. Molecular Genetics and Evolution (3) I
1993 -94 (Identical with MBIM 570)

574. Advances in Mammalian Genetics (2)
[Rpt. /1] I 1994 -95 (Identical with BIOC 574)

589. Cancer Genetics and Cytogenetics (3) I
1993 -94 (Identical with CBIO 589, which is
home)

595. Colloquium
a. Genetics (1) [Rpt.] I II

*May be convened with 400 -level course.

601. Molecular and Cellular Biology (4) I Ac-
quire a basic understanding of modern ge-
netics, molecular biology and cell biology,
and learn how to apply that understanding to
human disease. (Identical with MCB 601,
which is home) P, consult department before
enrolling.

627. Advanced Genetics (3) II 1994 -95 (Identi-
cal with PL S 627)

635. Advanced Cytogenetics (4) I 1994 -95
(Identical with PL S 635)

666. Human Microevolution (3) II 1994 -95
(Identical with ANTH 666)

670. Recent Advances in Genetics (2) I Recent
advances in the field of genetics. (Identical
with ECOL 670)

695. Colloquium
e. Science, Society and Ethics (1) II (Identi-

cal with MCB 695e, which is home)

Geography and Regional
Development (G EOG)
Harvill Building, Room 409
(602) 621 -1652

Professors David A Plane, Head, Mi-
chael E. Bonine (Near Eastern Studies),

Terence Burke, Robert D. Carpenter
(Emeritus), Lay J. Gibson, Andrew M.
Kirby, Lawrence D. Mann, Gordon F.
Mulligan, Leland R. Pederson, Rich-
ard W. Reeves, Thomas F. Saarinen,
Dan Stanislawski (Emeritus), An-
drew W. Wilson (Emeritus), Ervin H.
Zube (Renewable Natural Resources)

Associate Professors D. Robert Altschul,
Katherine K. Hirschboeck (Climatol-
ogy and Hydrology), Charles F.
Hutchinson (Arid Lands Resource
Sciences), Stuart E. Marsh (Arid
Lands Resource Sciences), Sallie A.
Marston, Marvin Waterstone

Assistant Professors Andres C. Comrie,
Lisa J. Graumlich (Dendrochronology
and Renewable Natural Resources),
Beth A. Mitchneck

Research Social Scientist Janice Monk
Research Specialist Vera Pavlakovic

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in ge-
ography. In cooperation with the College
of Education, the department offers
work leading to the Master of Education
degree with a major in geography. The
department also offers work in regional
planning leading to the Master of
Science degree with a major in planning.

All applicants are required to submit
scores on the verbal, quantitative and
analytical sections of the Graduate Rec-
ord Examination. Admission to the Doc-
tor of Philosophy degree program re-
quires the recommendation of the
committee administering the final exam-
ination for the Master of Arts degree or,
if the master's degree was earned
elsewhere, admission is subject to com-
pletion of Geography 500, 657, and 689
with a grade of B or better.

Degrees

Master of Arts: A total of 30 units of
graduate credit, to include (1) a core of 9
units made up of 500, 657, and 689; (2) a
minimum of 12 units of graduate work
in geography exclusive of both core and
thesis, at least 6 of which must be in
courses or seminars exclusive to gradu-
ate students, i.e., not convening 400/500
courses, and not independent studies;
and (3) an additional 9 units of approved
electives, which may include up to 6
units of thesis, which is optional. Stu-
dents electing the thesis option must
pass a final oral examination; those
electing the non -thesis option must pass
a written and oral comprehensive exam-
ination.

Master of Education: A total of 17 units
of geography including 500 and 689, and
11 additional approved units, to include
at least one regional and one topical
course. No thesis is required, but candi-
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dates must pass a 3 -hour written exam-
ination and an oral examination. For fur-
ther information concerning this degree,
see Requirements for Master's Degrees/
Master of Education elsewhere in this cat-
alog.

Master of Science (Major in planning):
The department cooperates with the
Graduate Committee on Planning in of-
fering the regional planning concentra-
tion for students seeking professional
preparation for careers in planning for
urban and rural regions. For further in-
formation, see Planning elsewhere in
this catalog.

Doctor of Philosophy: Doctoral students
must complete the requirements for the
master's degree and in addition a mini-
mum of 18 units in geography (exclusive
of the dissertation) of which at least 12
units must be in courses or seminars ex-
clusive to graduate students, i.e., not
convening 400/500 courses, and not in-
dependent studies. Students must also
achieve high -level competence in two
fields of concentration, one topical and
one regional, and will ordinarily com-
plete a minimum of six units in each.
Topical concentrations are available in
behavioral, cultural, economic, histor-
ical, physical, and urban geography, and
in regional development. Regional con-
centrations available are Anglo- America
(or United States), arid lands, and Latin
America. In addition, doctoral students
must demonstrate reading knowledge of
an approved foreign language and profi-
ciency in a scholarly research tool. The
minor or minors must be complemen-
tary to the student's program of special-
ization, and the dissertation should in-
corporate aspects of both the topical and
regional concentrations chosen.
500. Current Geographical Research (3) I Ma-
jor trends and issues in human and physical
geography. Kirby /Waterstone

504. Public and Policy Economics (3) II (Iden-
tical with PA 504)

507* The American Landscape (3) II Origin
and character of the visual aspects of places
viewed individually and regionally; changes
in habitat, vernacular structures and land-
scapes, townscapes, countrysides and special
features. Field trips. (Identical with L AR 507)
Zube

508.* Arizona and the Southwest (3) I The
changing character of the land and man's oc-
cupance of it, with emphasis on Arizona; his-
torically and problem oriented. Field trip.

509.* Russia and the Former Soviet Union (3)
I Political, population and economic elements
of the contemporary Soviet state and their in-
ternal regionalization. Emphasis on human
settlement, economy and resource develop-
ment. Mitchneck

510. Development of Regional Planning (3) I
Survey of the historical development of the
planning profession; the evolution of Ameri-

can planning as a response to urbanization.
Open to majors only. Credit allowed for this
course or 301, but not for both. (Identical with
PLNG 510) Mann

511.* Middle America (3) II Land, man, and
culture in the major natural and cultural re-
gions of Mexico, Central America, and West
Indies. (Identical with LA S 511) Pederson

512.* South America (3) I Physical and cul-
tural bases of South America's geographic
patterns, with emphasis on human settlement
and problems of resource development.
(Identical with LA S 512) Pederson

513.* Africa (3) II Physical and human bases
of regional contrasts, with emphasis on tropi-
cal environmental systems and changing pat-
terns of resource utilization and develop-
ment. Altschul

515.* Introduction to Water Resources Policy
(3) II (Identical with HWR 515)

516.* Rural Area Development (3) I (Identical
with AREC 516)

517.* Introduction to Geographic Information
Systems (3) II (Identical with RNR 517)

518.* Advanced Geographic Information Sys-
tems (3) II (Identical with RNR 518)

531.* Global and Regional Climatology (3) II
1994 -95 Description and analysis of the at-
mospheric circulation process that produces
differences in climates throughout the world.
Emphasis on the earth's problem climates and
climatically sensitive zones most susceptible
to floods, droughts, and other environmental
stresses due to global change. P, ATMO 171/
GEOG 171 or GEOG 103a.

550. Metropolitan and Regional Planning (3)
II Survey and evaluation of concepts and ex-
amples, including metropolitan, economic de-
velopment, state and national, and environ-
mental plans in the U.S. and abroad.
(Identical with PLNG 550) Mann

553. Locational Analysis (3) II Industrial loca-
tion theory and location factors, consumer
travel behavior and market areas, geography
of economic impacts, location of public facili-
ties. (Identical with PLNG 553) Mulligan

556. Urban Systems Analysis (3) II Theoreti-
cal and applied analysis of urban growth
models, gradients of urban influence, residen-
tial and facility decisions, and urban transpor-
tation. (Identical with PLNG 556) Marston

557.* Statistical Techniques in Geography,
Regional Development and Planning (3) I

Methods of gathering and analyzing data for
the solution of geographical, urban, and re-
gional planning problems, with emphasis on
quantitative and statistical techniques used in
spatial analysis and cartography, on the one
hand, and program planning, on the other.
(Identical with PLNG 557)

559.* Land Use and Growth Controls (3) II
Current planning and legal techniques to reg-
ulate the rate of growth, the sequence of
growth, and the eventual total size of towns,
regions, and states; concentration on case
studies.(Identical with PLNG 559) Mann

561. Resource Management (3) I Examination
and critical appraisal of social and behavioral
science aspects of resource management, with

special emphasis on factors affecting decision
making. (Identical with PLNG 561) Saarinen

563. Perception of Environment (3) II Exam-
ination of interdisciplinary research on en-
vironmental perception; consideration of so-
cial and behavioral variables at all scales of
environmental perception and planning.
(Identical with PLNG 563) Saarinen

564.* The Arid and Semiarid Lands (3) II
Past, present and future of settlement and re-
source utilization in the world's arid lands;
spatial interrelationships of environmental,
demographic, socioeconomic and political
systems. (Identical with AR L 564) Bonine

565.* Physical Aspects of Arid Lands (3) I
The climate, landforms, hydrology, soils and
vegetation of deserts, with special emphasis
on processes and distribution at micro -to-
macro scales. (Identical with AR L 565) Reeves

567. Geographical Analysis of Population (3)
II Population distribution and change; practi-
cal methods of demographic analysis, migra-
tion, business and planning applications.
(Identical with PLNG 567) Plane

571.* Problems in Regional Development (3)
II Analysis of population growth trends, mar-
ket areas, the role of transportation in devel-
opment, regional specialization and economic
structure, interregional migration, and re-
gional policy issues. (Identical with AREC 571
and PLNG 571) Mitchneck

576.* The Land Development Process (3)
[Rpt. /1] II S A case -oriented approach to site
selection, rezoning, financing, architectural
design, economic feasibility, and other facets
of the land development process. Field trip.
Consult with department before repeating
course. (Identical with PLNG 576) Mann

578.* Global Change (3) II (Identical with
GEOS 578)

581.* Computer Cartography (3) II Introduc-
tion to the use of computers for map produc-
tion, with emphasis on cartographic princi-
ples and practical experience with several
user -oriented mapping programs. (Identical
with PLNG 581)

583.* Geographic Applications of Remote
Sensing (3) II Use of aircraft and satellite im-
agery for monitoring landforms, soils, vegeta-
tion and land use, with the focus on problems
of land -use planning, resource management
and related topics. 2R, 3L. Field trip. P, two
units of remote sensing or equivalent experi-
ence. (Identical with PLNG 583) Marsh

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

596. Seminar
k. Risk and Society (3) I (Identical with

ANTH 596k, JOUR 596k, HWR 596k)
Waterstone

u. Interdisciplinary Environment- Behavior-
Design (3) II (Identical with ENV 596u,
which is home)

597. Workshop
a.* Geography for Teachers (3) S

*May be convened with 400 -level course.

605. Planning Theories and Perspectives (3) I
A critical examination of normative and
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methodological assumptions of alternative
planning models, with emphasis on develop-
ing a perspective on contemporary planning
issues. (Identical with PLNG 605) Mann

611. Projects in Regional Planning (1 to 5)
[Rpt. /5 units] II Lectures, laboratory, and field
projects covering various aspects of profes-
sional practice. P, 605, 24 units toward a grad-
uate degree in planning. Field trips. (Identical
with PLNG 611) Mann

657. Spatial Analysis (3) II Formal analysis
and modeling of spatial structures and pro-
cesses; conceptual evaluation of point pat-
terns, networks, surfaces and interaction. P,
457 or 557. (Identical with PLNG 657)
Mulligan

689. History of Geographic Thought (3) II
History of geographic philosophy and meth-
odology. P, 15 units of geography. Pederson

696. Seminar
a. Economic Geography (3) [Rpt. /2] I II
b. Cultural Geography (3) [Rpt. /2] I II
c. Physical Geography (3) [Rpt. /2] I II
e. Area Study (3) [Rpt. /3] I II
f. Research Methods (3) [Rpt. /2] I II

Urban Geography (3) [Rpt. /2] I IIg.

Geological Engineering
(See Mining and Geological
Engineering)

Geology
(See Geosciences)

Geosciences (GEOS)
Gould -Simpson Building, Room 208
(602) 621 -6024
Professors Clement G. Chase, Head, Vic-

tor R. Baker, William B. Bull, Robert F.
Butler, Peter J. Coney, Paul E. Damon
(Emeritus), George H. Davis, Stanley N.
Davis (Emeritus), William R. Dickin-
son (Emeritus), Michael J. Drake (Plan-
etary Sciences), Karl W. Flessa, Jib -
amitra Ganguly, Laurence M. Gould
(Emeritus), John M. Guilbert (Emer-
itus), C. Vance Haynes, Charles W.
Kreitler (Hydrology and Water Re-
sources), Gerhard O.W. Kremp (Emer-
itus), Everett H. Lindsay, Austin Long,
Paul S. Martin (Emeritus), Edgar J. Mc-
Cullough, Jr., H.J. Melosh (Planetary
Sciences), Bartholomew S. Nagy,
Denis L. Norton, Judith Totman Par-
rish, P. Jonathan Patchett, Joseph F.
Schreiber, Jr. (Emeritus), Terah L.
Smiley (Emeritus), John S. Sumner
(Emeritus), Spencer R. Titley, James R.
Wait (Emeritus), Terry C. Wallace

Associate Professors Mark D. Barton,
Andrew Cohen, Owen K. Davis,

George E. Gehrels, Randall M.
Richardson, Joaquin Ruiz, Robert
Singer (Planetary Sciences)

Assistant Professors Lawrence M.
Anovitz, Suzanne Baldwin, L. Susan
Beck, Roy A. Johnson, Jay Quade

Laboratory of Tree Ring
Research
West Stadium Building, Room 109
(602) 621 -6469
Professors Malcolm K. Hughes, Director,

Bryant Bannister (Emeritus), Jeffrey S.
Dean, Harold C. Fritts (Emeritus),
William J. Robinson (Emeritus),
Charles W. Stockton, Marvin A.
Stokes (Emeritus)

Associate Professor Steven W. Leavitt
Assistant Professors Lisa J. Graumlich,

Thomas W. Swetnam

The Department of Geosciences offers
graduate studies leading to the Master of
Science and the Doctor of Philosophy
degrees with a major in geosciences.

Applicants for graduate degrees must
have completed the baccalaureate with a
major in geosciences or in an allied disci-
pline. All applicants must submit their
scores on the General Graduate Record
Examination directly to the department
and provide three letters of recommen-
dation and a personal resume including
a statement of proposed academic and
research activities. Application materials
are available from the department.

Degrees

Master of Science: Designed to train stu-
dents aspiring to professional employ-
ment in industry; in local, state or
federal government; or in the teaching
profession at the community college
level. The program also serves as a foun-
dation for graduate studies continued
beyond the M.S. level, especially for
those students whose M.S. research ex-
periences are vital to their professional
growth and for those who develop
strong research interests and abilities.
Requirements include 30 units of course
work. A thesis or pre -publication manu-
script is required.

Doctor of Philosophy: Designed for stu-
dents who plan to work as professional
geoscientists in research -oriented capac-
ities in the academic community, indus-
try, or government. Qualified students
with a bachelor's degree or a master's de-
gree may be accepted into the Ph. D. pro-
gram. Requirements include 36 units of
credit in addition to 18 units of disserta-
tion credit. A dissertation is required. A
twelve -unit minor is required in a related
subject.

The department handles admissions
and student advising through six curric-
ulum committees. Students working to-

ward an advanced degree in geosciences
should concentrate in one or more of the
following areas:

Economic Geology: Ore deposit petrol-
ogy, especially copper and gold systems;
hydrothermal ore deposits; fluid inclu-
sion studies; stable isotope analysis; al-
teration petrology /geochemistry; plate
tectonics and ore deposits; mathematical
theory of magma hydrothermal systems;
dynamic models of intrusion and fluid
movement.

Geophysics: Earthquake and reflection
seismology; inverse theory; potential
fields; plate- dynamics; earth structure;
crustal mechanics and evolution; pa-
leomagnetism; fleural isostasy and ero-
sional processes.

Mineralogy -Petrology- Geochemistry: Mi-
crostructures of minerals; crystal chem-
istry; experimental mineralogy and pe-
trology; the effects of stress on the
kinetics and mechanisms of mineral re-
actions; thermodynamics and kinetics of
the evolution of rocks and minerals;
thermal evolution of rocks; crustal gen-
esis; trace element geochemistry; isotope
geochemistry; geochronology; geo-
chemistry and petrology of the mantle;
geochemistry of hydrothermal pro-
cesses; organic geochemistry of kerogen,
amino acids and the early history of life.

Quaternary- Paleoenvironmental Studies:
Paleoecology; paleoclimatology; en-
vironmental geology; palynol9gy; den -
drochronology; radiocarbon dating;
stable isotope geochemistry; quaternary
geology -stratigraphy.

Stratigraphy -Paleontology: Sedimentary
petrology; depositional environments;
basin analysis; stratigraphy; biostratigra-
phy; paleobiology, invertebrate and ver-
tebrate paleontology; paleoecology and
evolution.

Tectonics: Regional tectonics; tectonic
geomorphology; structural geology;
sedimentary tectonics; tectonophysics;
geochronology; tectonic implications of
paleomagnetism.

In addition there are three inter-
disciplinary programs:

Archaeological Geology: Quaternary
stratigraphy, geomorphology, geologic
processes, dating techniques, and en-
vironmental reconstructions in relation
to the archaeological record. In conjunc-
tion with the Department of Anthropol-
ogy, archaeological method and theory,
and modern geoarchaeological tech-
niques.

Geohydrology: Geological and
geophysical characteristics of aquifers
and basins; chemical and isotopic stud-
ies of water; mineral -water reactions; re-
mote sensing; aquifer modeling.

Planetary Geology: A concentration
through the departments of Geosciences
and Planetary Sciences. Geomorphology
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and cratering of planetary surfaces; geo-
chemical evolution of planetary bodies;
geochemistry /cosmochemistry and ther-
mal histories of meteorites; organic geo-
chemistry of the solar system; stress
modeling in planetary bodies; planetary
geophysics; planetary resources.
500.* Introduction to Geochemistry (3) I Nu-
clear systematics and thermodynamics with
applications to geologic processes. P, 101, 103;
CHEM 103b, 104b. Ruiz

503.* Introduction to the Solar System (3) I
1993 -94 (Identical with PTYS 503)

504.* Petrographic Techniques (3) I Introduc-
tion to application of modern petrographic
techniques. Use of optical theory, optical pe-
trography, electron microprobe and image
processing to examine and describe minerals
and other materials. 2R, 3L. Anovitz

505. Applied Multispectral Imagery (3) II
(Identical with G EN 505)

506.* Conservation Biology (3) II 1992 -93
(Identical with ECOL 506)

507.* Photogeology (3) II (Identical with G EN
507)

508.* Mammalian Phylogeny and Evolution
(3) II 1994 -95 A study of the mammalian fossil
record, with emphasis on taxonomy and mor-
phological evolution of selected mammal
orders. 2R, 3L. Field trips. Lindsay

509a * -509b. Petrology (3 -3) II Earth composi-
tion; spatial and temporal distribution of rock
types; 509á *: Igneous Petrology I Application
of physicochemical and isotopic principles to
magmatic processes. P, 315, 405, CHEM 480a.
Ruiz 509b: Metamorphic Petrology II 1993 -94
Application of physicochemical and isotopic
principles to metamorphic processes. P, 315,
405, CHEM 480a. 509a is not prerequisite to
509b. Ganguly

510. Principles of Cosmochemistry (3) I

1994 -95 (Identical with PTYS 510)

514. Late Quaternary Geology (3) I Paleoen-
vironment and geochronology of Late
Quaternary alluvium as read from the strat-
igraphic records and geomorphology at key
localities in North America. The interaction of
fluvial and aeolian processes in the eastern
Sahara will be evaluated using enhanced
LANDSAT and Shuttle Imaging Radar. Do-
mestic field trips. Enrollment limited to 10
students. P, 102, 104. (Identical with ANTH
514) Haynes

516.* Field Studies in Geophysics (3) I II S
(Identical with G EN 516)

517.* Sedimentary Basin Analysis (3) II Strat-
igraphic sedimentological, paleogeographic,
and paleotectonic evolution of sedimentary
basins with attention to facies relations, depo-
sitional systems, and structural and plate tec-
tonic framework. P, 302. Parrish

518.* Advanced Mineralogy (3) I 1994 -95
Structure and crystal chemistry of minerals,
microstructural development, kinetics and
mechanisms of mineral reactions and trans-
formations, with application to determining
geologic history of rocks. P, 209 or consult
department before enrolling. Snow

519.* Global Tectonic Processes (3) II Plate
tectonics; thermal properties and processes in
the Earth; mechanical behavior of lithosphere
and mantle; global gravity and geoid. P,
MATH 254; PHYS 121. (Identical with PTYS
519) Richardson /Chase

520. Meteorites (3) II 1994 -95 (Identical with
PTYS 520)

521.* Tectonometamorphism (3) II 1993 -94 In-
troduction to the use of thermodynamics and
kinetics in constraining the P -T -t variables
controlling subsolidus processes. Application
of these results to interpretations of regional
tectonics and the thermal evolution of plane-
tary bodies. P, consult with department be-
fore enrolling. Anovitz

522. Well Logging Interpretation (3) II (Iden-
tical with G EN 522)

523.* Regional Structural Geology (3) [Rpt. /3]
I Geologic mapping in a variety of rock types
and structural regimes, with emphasis on the
recognition and solution of regionally signifi-
cant structural problems. Field trips. P, 413.
Gehrels

524.* Paleomagnetism: Principles and Ap-
plications (3) II Physical basis for remanent
magnetism in rocks, techniques of sample col-
lection, measurements, and statistical treat-
ment; review of polarity time scale, apparent
polar wander, plate tectonics. P, PHYS 103b or
116. Butler

525.* Regional Tectonics (3) I Discussion of
the geology, geophysics, petrology, and geo-
chemistry of different types of orogenic sys-
tems and their tectonic evolution. Methods of
tectonic regionalization and integration based
on lithotectonic assemblages and terranes,
and regional structural geology. Plate tectonic
regimens and kinematics. Coney

526.* Cordilleran Tectonics (3) II Geologic
and tectonic evolution of the North American
Cordillera based on analysis of geologic, pa-
leomagnetic, and paleobiogeographic con-
straints and tectonic models. Gehrels

527. Orogenic Systems (3) II An analysis of
the geology, geophysics, and geochemistry,
and the tectonic evolution of selected world
mountain systems ranging from currently ac-
tive belts in both oceanic and continental set-
tings back through Phanerozoic, Proterozoic,
and into Archean time. Coney

528. Geologic Characteristics of Ore Occur-
rence (3) I 1994 -95 Geological, geochemical
and geophysical signatures of ore occurrence
at the scales of tectonic settings, provinces,
districts, and mines. Field trips. P, CR,
446/546. Titley

529.* Scanning Electron Microscopy (2) In-
troduction to the principles and methods of
Scanning Electron Microscopy /Energy Dis-
persive Spectrometry and Image Analysis for
geological/paleontological samples. Students
will have the opportunity to conduct original
research in SEM/EDS /IA as a portion of the
laboratory. 2R, 3L.

530. Chemical Evolution of the Earth (3) I
Chemical differentiation and evolution of
earth's mantle and crust according to major -
element, trace -element and isotopic charac-
teristics of neodymium, hafnium, strontium,

lead and other isotopes. (Identical with PTYS
530) Patchett

531.* Hydrogeology (3) I II (Identical with
HWR 531) Davis

532.* Introduction to Seismology (3) I Funda-
mentals of earthquake seismology; wave
propagation, interpreting seismograms, and
quantifying earthquake sources. P, MATH
254. Wallace

534.* Exploration Geophysics: Seismic
methods (3) II Fundamental theory and tech-
niques of seismic reflection and refraction
data acquisition; introduction to data process-
ing and interpretation. P, MATH 254. Johnson

535. Advanced Subsurface Hydrology (3) II
(Identical with HWR 535)

536. Ground Water Resource Evaluation (3) II
(Identical with HWR 536)

538.* Biogeography (3) II (Identical with
ECOL 538)

539. Analytical Methods in Geophysics (3) II
1994 -95 Transform theory, spectral analysis,
asymptotic series, special functions, proba-
bility. Applications to geophysical problems.
P, MATH 422b. Wallace

540.* Geodynamics (3) II [Rpt.] Large -scale
tectonic problems approached by combined
geophysical and geologic analysis in regional
context. P, 20 units of geology, including 321,
3 units geophysics, MATH 254; consult with
department before enrolling. Chase

541. Soil Genesis (3) II (Identical with S W
541)

542. Ore Deposit Petrology (3) II 1994 -95
Orthomagmatic, porphyry base metal, skarn,
and leached capping lithologic -mineralogic
studies by petrographic microscope, electron
probe, and advanced techniques. 1R, 6L. P,
425/525 or CR, 646a. Guilbert

543. Mathematical Theory of Magma -
Hydrothermal Systems (3) I Dynamics and
chronology of natural systems are recon-
structed using mathematical systems and
computer models to represent the redistribu-
tion of thermal and mechanical energy
around magma chambers. Norton

545. Geochemical Processes in Magma -
Hydrothermal Systems (3) II Migration of
chemical components in natural fluid -rock
systems are analyzed using the geochemical
theory that represents irreversible, equilib-
rium and advection mass transfer. Norton

546.* Economic Mineral Deposits (3) II Geol-
ogy of metallic and nonmetallic ore deposits.
Economic considerations, processes of forma-
tion, methods of study and exploration, and
description of geologic aspects and settings of
representative worldwide examples. Field
trips. P, 209, 321. Guilbert /Titley

547.* Industrial Minerals and Rocks (3) I
1994 -95 Geology, origin, mode of occurrence,
and methods of evaluation of nonmetallic
mineral deposits. 2R, 3L. P, 446. Guilbert

548.* Geophysical Exploration and Engineer-
ing (3) I (Identical with G EN 548)

549.* Mineral Exploration (3) I 1993 -94 (Iden-
tical with G EN 549)
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550.* Geomorphology (4) I Concepts of land -
form development, with emphasis on fluvial
processes and environmental applications.
3R, 3L. Field trips. P, 101, 103. (Identical with
AR L 550) Bull

551.* Sedimentary Petrology (4) I Hand spec-
imen, detrital grain, and thin section study of
terrigenous clastic rocks, including mudrocks;
carbonate rocks and associated evaporites;
cherts, iron -rich rocks, and phosphorites. 2R,
6L. Field trips. P, 302, 315. Schreiber

552.* Petroleum Geology (3) I Origin, migra-
tion, chemistry, and accumulation of pe-
troleum; reservoir mechanics, types of traps;
recovery of petroleum; oil shales and tar
sands. 2R, 3L. Nagy

553.* Glacial and Quaternary Geology (3) II
Glacial processes, landforms, and deposits.
Physical aspects of Quaternary paleoenviron-
mental change and effects on fluvial, eolian,
lacustrine, weathering, and mass movement
processes. P, 102, 104. Baker

554. Evolution of Planetary Surfaces (3) II
1994 -95 (Identical with PTYS 554)

555. Remote Sensing of Planetary Surfaces
(3) II 1993 -94 (Identical with PTYS 555)

55Z* Low Temperature Geochemistry (3) II
Equilibrium and kinetic chemical processes
producing soils, natural waters, and chemical
sediments. P, 101, 103, 400/500 or CHEM 480a;
CHEM 103b, 104b. (Identical with HWR 557)
Long

558.* Geochronology (3) I Introduction to
geochronologic methods used in the geologi-
cal sciences including K- Ar /39Ar, Rb -Sr, Sm-
Nd, U-Th-Pb, and fission track techniques.
Application of isotopic dating techniques to
the study of crustal dynamics. P, PHYS 110,
116, MATH 124 or 125a, 125b, CHEM 103a,
103b, 104a, 104b or consult department before
enrolling. Open to majors only.
559* Thermochronology (3) II Closure tem-
perature theory and methods used to deter-
mine temperature -time histories of igneous
and metamorphic rocks. Applications of ther-
mochronology and P T t paths of crustal ter -
ranes. P, GEOS 458/558, MATH 254 or permis-
sion of instructor.
560. Electrical Exploration Methods (3) I

(Identical with G EN 560)

561. Paleoindian Origins (3) I (Identical with
ANTH 561)

562.* Introduction to Quaternary Ecology (3)
I Survey of methods and theories used in re-
constructing vegetation and climate. Ocean
cores, palynology, dendroclimatology. Field
trip. P, 101. O. Davis

563. Isotope Hydrology (3) I Theory and ap-
plication of light stable and cosmogenic iso-
topes to hydrological and paleoenvironmental
problems. Radiometric dating of ground
water. (Identical with HWR 563) Long

564.* Introduction to Dendrochronology (4)
Survey of dendrochronological theory and
methods. Applications to archaeological,
geological, and biological dating problems
and paleoenvironmental reconstruction. Em-
phasis on dating methods, developing tree -
ring chronologies, and evaluating tree -ring
dates from various contexts. 2R, 4L. Field

trips. (Identical with ANTH 564 and WS M
564) Swetnam

567. Inverse Problems in Geophysics (3) I

Linear and nonlinear inverse theory, includ-
ing least squares, generalized and maximum
likelihood methods. P, MATH 422b. (Identical
with ATMO 567 and PTYS 567) Richardson

568. Advanced Seismology (3) II 1993 -94
Computational techniques in seismology. The
application of synthetic seismograms to
model source processes and complex struc-
ture. P, 432/532; MATH 422b. Wallace

569.* Seismic Data Processing (3) I Funda-
mental theory and practical applications of
time -series analysis and digital filtering. A
problem- solving approach to seismic reflec-
tion data processing. P or CR, 434, MATH
422a. Johnson

570.* Introduction to Paleoecology (3) II Pa-
leontologic approaches to the reconstruction
of ancient environments, populations and
communities. Evolution of communities
through geologic time. 2R, 3L. Field trips. P,
225, 302. Flessa

571. Terrestrial Planets (3) I 1993 -94 (Identical
with PTYS 571)

573.* Geology and the Urban Environment
(3) II Geologic processes that result in loss of
life and /or property damage; emphasis on
case studies of urban areas in thé Southwest.
Implications for public policy. 2R, 3L. All -day
field trips. (Identical with PLNG 573) Mc-
Cullough

575.* Cenozoic Mammalian Faunas (3) II
1993 -94 Study of mammal faunas and de-
posits yielding those faunas, with emphasis
on sequential ordering of the faunas using
biostratigraphic and paleomagnetic methods.
2R, 3L. Field trips. Lindsay

578.* Global Change (3) II Analysis of the en-
tire Earth system through an examination of
how its component parts and their interac-
tions have changed in the past and may be
expected to change in the future. P, upper -
division standing; introductory course work
in biological and physical sciences. (Identical
with ECOL 578, GEOG 578 HWR 578 and
RNR 578) Graumlich

579. Introduction to Quaternary Macrofossil
Analysis (4) [Rpt. /1] II 1994 -95 Literature and
techniques of identification of plant remains
including leaves, seeds, and wood of gym-
nosperms and angiosperms. 2R, 6L. Field
trips. P, ECOL 472. O. Davis

580. Advanced Stratigraphy (3) [Rpt.2] II Top-
ical analysis of problems in stratigraphic anal-
ysis and depositional systems. Field trips. P,
302. Cohen

581. Quaternary Palynology (4) II 1993 -94
Theory and application of pollen to geology,
biology, archaeology, and paleoecology; defi-
nition of information pollen sample record;
experience in pollen extraction and identifica-
tion. 3R, 4L. P, ECOL 472. (Identical with
ANTH 581) O. Davis

582.* Paleoclimatology (3) I 1994 -95 Topics in
paleoclimatology including prediction of pa-
leoclimatic patterns, proxy paleoclimatic
indicators, and paleoclimatic cycles. Parrish

583. Thermodynamics in Geosciences (3) I
Principles of classical and elementary statisti-
cal thermodynamics. Thermo -chemical and
-physical properties; equations of states for
solids and gases; solutions; phase equi-
librium; nonideal multicomponent systems
with emphasis on geological and planetary
problems. P, MATH 125a -125b, or 124, MATH
119 and /or consult with department before
enrolling. (Identical with PTYS 583) Ganguly

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

595. Colloquium
Global Climate Change (2) I (Identical
with ATMO 595b, which is home)
General Circulation Observations and
Modeling (3) II (Identical with ATMO
595c, which is home)
Dendrochronology: Physical Applica-
tions (3) [Rpt. /2] I II Use of tree -ring
data to study climatic, hydrologic and
geomorphic variation. (Identical with
WS M 595e)

f. Dendrochronology: Biological Applica-
tions (3) [Rpt. /2] I II Discussion of wood
features that are interpretable in terms
of environmental processes; application
of tree -ring data to ecological problems;
biological basis of wood formation.
(Identical with WS M 595f)
Dendrochronology: Chronometric Ap-
plications (3) [Rpt. /2] I II Application of
tree -ring dating to archeological and en-
vironmental problems. (Identical with
WS M 595g)

b.

c.

e.

g-

596. Seminar
a. Petrography -Petrology (1 -4) [Rpt. /6

units] I II
b. Structural Geology (1 -4) [Rpt. /6 units]

I II
c. Mineral Deposits (1 -4) [Rpt. /6 units] I II
d. Petroleum Geology (1 -4) [Rpt. /6 units]

I II
e. Tectonics (1 -4) [Rpt. /6 units] I II
f. Mineralogy -Crystallography (1 -4)

[Rpt. /6 units] I II
Vertebrate Paleontology (1 -4) [Rpt. /6
units] I II

h. Paleontology (1 -4) [Rpt. /6 units] I II
i. Paleoecology -Paleoenvironments (1 -4)

[Rpt. /6 units] I II
j. Geomorphology (1 -4) [Rpt. /6 units] I II
k. Geophysics (1 -4) [Rpt. /6 units] I II
1. Geomathematics (1 -4) [Rpt. /6 units] I II
m. Sedimentology (1 -4) [Rpt. /6 units] I II
n. Stratigraphy (1 -4) [Rpt. /6 units] I II
o. Regional Tectonics (1 -4) [Rpt. /6 units]

I II
q. General Geochronology (1 -4) [Rpt. /6

units] I II
r. Quaternary Geochronology (1 -4) [Rpt. /6

units] I II (Identical with ANTH 596r)
s. Sedimentary Petrography (1 -4) [Rpt. /6

units] I II
t. Organic Geochemistry (1 -4) [Rpt. /6

units] I II
u. Inorganic Geochemistry (1 -4) [Rpt. /6

units] I II
v. Dendrochronology (1- 4) [Rpt. /6 units]

I II
w. Palynology (1 -4) [Rpt. /6 units] I II
x. Paleobotany (1 -4) [Rpt. /6 units] I II

g
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y. Role of Water in Geologic Processes
(1 -4) [Rpt. /6 units] I II

z. Topics in Geophysics (1 -4) [Rpt. /6 units]
I II

597. Workshop
c.* Dendrochronology (2) 3L (Identical with

ANTH 597c and WS M 597c)

*May be convened with 400 -level course.

644a -644b. Geochemistry of Mineral De-
posits and Related Rocks (4 -4) Principles and
methods of physical chemistry as applied to
ore deposits. 644a: II 1993 -94 Principles. Equi-
librium thermodynamics and phase equi-
libria, isotope, geochemistry, chemical kine-
tics, elementary mass and heat transfer.
Includes problem solving and applications to
igneous, metamorphic, and sedimentary ore
deposits. 644b: II 1994 -95 Applications. The-
oretical and analytical techniques for estima-
tion of intensive, characterization of mass and
heat transfer, and elementary genetic model-
ing. Includes lab and class problems focussed
on a particular class of deposits. 3R, 3L. P,
Chem 480a. Barton

646a -646b. Advanced Ore Deposit Geology
(4 -4) Geology, characteristics and origins of
ore deposits in igneous, sedimentary, and
metamorphic rocks. Labs. include field trips,
analytical techniques, problem solving. 2R,
6L. P, 446/546, CHEM 480a or CR. Titley/
Guilbert

650. Field Studies in Geomorphology (3) I
1993 -94 Application of quantitative methods
to field problems. 2R, 3L. Field trips (includes
spring break field trip). P, 450. Bull

651. Climatic Geomorphology (3) I 1994 -95
Effects of climatic changes on geomorphic
processes, landforms, and soils; paleoclimatic
and earthquake- hazards interpretations. 2R,
3L. Field trips. Bull

652. Tectonic Geomorphology (3) I 1994 -95
Effects of tectonic movements on geomorphic
processes and landforms; earthquake- hazards
interpretations. Field trips. P, 450. Bull

German (GER)
Modern Languages Building,
Room 571
(602) 621 -7385
Professors David H. Chisholm, Max

Dufner (Emeritus), Louis R Helbig,
Steven D. Martinson, Renate A.
Schulz, David J. Woloshin (Emeritus)

Associate Professors Roland Richter,
Acting Head, Albrecht Classen, Den-
nis I. Greene (Emeritus), Babette Luz
( Emerita)

Assistant Professors Barbara Kosta, Ka-
makshi P. Murti, C. Jane Rice, Mary
Wildner- Bassett

The department offers a program lead-
ing to the Master of Arts degree with a
major in German. In cooperation with
the College of Education, the depart-
ment also offers work leading to the
Master of Education degree with a teach-

ing major in German. For information
concerning this degree, see Requirements
for Master's Degrees /Master of Education
elsewhere in this catalog. Studies are
available in the various areas of German
language, literature, and culture in their
more modern and contemporary aspects
as well as in earlier historical and lin-
guistic developments. Courses are also
available in second language teaching
methodology, applied linguistics, theory
of second language acquisition and test-
ing for a minor option in the M.A. de-
gree in German.

Prerequisite for admission to the grad-
uate program is the completion of at
least sixteen acceptable units of upper -
division, undergraduate course work in
German.

Students working toward the Master
of Arts degree must complete a mini-
mum of 32 units of graduate work, in-
cluding at least 24 units in courses of-
fered by the Department of German.
GER 601a and 601b are required of all
master's candidates; GER 579 and 580
are required of all teaching assistants.

M.A. Thesis Option: Students may be
permitted to write a thesis upon applica-
tion to and consultation with the depart-
mental Graduate Committee. Students
approved for the thesis option must
complete the twenty -four hour course
work requirement (excluding 910). No
more than six units may be earned for
writing the thesis; thesis students enroll
for GER 910, thesis.

The student must pass both a written
and an oral comprehensive examination.
Prior to this examination each student
must either have passed 575a or 575b
successfully or give evidence of an
equivalent proficiency in the use of writ-
ten German and must rate Superior on
the ACTFL /ETS Oral Interview Test or
an equivalent test.
500. Intensive Reading German for the Sci-
ences and Humanities (4) S Rapid acquisition
of reading proficiency in German. No prior
knowledge of German is necessary. Profi-
ciency certification obtained from this course
fulfills graduate foreign language requirement
in some departments (consult department for
information). Credit for nonmajors only.
Credit is not available for German majors.
501. Appropriating and Reshaping the Past
(3) I 1994 -95 Examines the creative reception
of cultural artifacts found in oral traditions,
religion, politics, historical events and the arts
in German -speaking cultures. P, 6 units of
upper- division German.
502. Genre as a Category for Organizing Ex-
perience (3) I 1993 -94 Examination of individ-
ual texts in relation to theories of genre, with
attention to shifting defitlitions of genre and
resistance to generic categories. P, 6 units of
upper -division German.
503. Erziehung and Bildung in German Cul-
ture (3) II 1993 -94 Investigates theories of edu-

cation and their reflection in literary works.
The Bildungsroman, for instance, discloses
central elements of German culture and so-
ciety. P, 6 units of upper- division German.

505.* History of the English Language (3) I II
(Identical with ENGL 505)

506. Representing the Other (3) II 1993 -94 Ex-
plores narratives that construct the Other, the
foreigner, and the outsider; discusses the pol-
itics of racism, sexism and exclusion using
texts from various fields. P, 6 units of upper -
division German.

507. Criticism and Creativity in German Cul-
ture (3) II 1994 -95 Examines the relationship
between theories of literature and literary
practice, and the question of the nature of
writing in general. P, 6 units of upper- division
German.

509. Traditions and Modernism (3) I 1993 -94
Provides a critical overview of literary and in-
tellectual currents of the "modern" period;
explores the changing status and social func-
tion of literature. P, 6 units of upper- division
German.

510. Repression, Revolution, Revision (3) I
1994 -95 Maps various movements and litera-
tures that resist the repressing of history and
stories. Focuses on narrative, memory and
the construction of personal and national
identities. P, 6 units of upper- division Ger-
man.

511. Communication and Miscommunication
in Middle High and later German Literature
(3) II 1994 -95 Explores the way German
writers have dealt with basic issues of human
communication. P, 302b, 315b.

520. History of the German Language (3) II
1993 -94 Examination of the semantic, socio-
historical and structural development of Ger-
man from the age of migrations to the pres-
ent. P, 8 units of upper- division German.
(Identical with ENGL 520)

525. Beowulf (3) II (Identical with ENGL 525,
which is home)

527a. Studies in Medieval Language and Lit-
erature (3) (Identical with ENGL 527a)

555.* Music and German Literature (3) I

1993 -94 The interrelationship between music
and German literature from the 18th through
the 20th century. Concentrates on major
works of German drama, poetry and prose,
and their musical settings. Lectures in En-
glish. Readings primarily in English, some
German. P, 202. (Identical with MUS 555)

575a- 575b.* Advanced Oral Expression and
Written Composition (3 -3) Practical training
in written German through the study of the
more complex refinements of German gram-
mar and style, as found in representative doc-
uments. P, 315b. 575a is not prerequisite to
575b.

579.* Issues in Foreign Language Teaching
(3) I Modern methods of language teaching
with emphasis on German as a foreign lan-
guage.

580.* Applied Linguistics for Foreign Lan-
guage Teaching (3) II Issues in and methods
of applied linguistics with emphasis on Ger-
manic languages.
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585.* Linguistic and Computer- assisted Ap-
proaches to Literature (3) [Rpt. /6 units] II Ap-
plication of computers to literary style, au-
thorship, vocabulary measures, indexes and
concordances, metrics and versification. P, 3
units of literature at the 300 level or above.
(Identical with ENGL 585, FREN 585, CLAS
585, LING 585, and RUSS 585)

587. Testing and Evaluation in Foreign/
Second Language Programs (3) I Introduction
to fundamental concepts, principles and
problems of psychometric measurement rele-
vant to FL /L2 learning. Types of tests and
their uses, test construction, analysis and in-
terpretation of results. (Identical with CLAS
587, EAS 587, ENGL 587, FREN 587, RUSS 587
and SPAN 587)

594. Practicum
a. Literature (1 -5) [Rpt. /5 units] I II P, com-

petency at fourth year undergraduate
level or pass departmental placement
examination.

b. L2 Acquisition and Teaching (1 -5)
[Rpt. /5 units] I II

c. Culture (1 -5) [Rpt. /5 units] I II P, compe-
tency at fourth year undergraduate level
or pass departmental placement exam-
ination.

d. Linguistics (1 -5) [Rpt. /5 units] I II P,
competency at fourth year undergradu-
ate level or pass departmental place-
ment examination.

e. Translation (1 -5) [Rpt. /5 units] I II P,
competency at fourth year undergradu-
ate level or pass departmental place-
ment examination.

596. Seminar
a. Literature (1 -5) [Rpt. /5 units] I II P, com-

petency at fourth year undergraduate
level or pass departmental placement
examination.

b. L2 Acquisition and Teaching (1 -5)
[Rpt. /5 units] I II

c. Culture (1 -5) [Rpt. /5 units] I II P, compe-
tency at fourth year undergraduate level
or pass departmental placement exam-
ination.

d. Linguistics (1 -5) [Rpt. /5 units] I II P,
competency at fourth year undergradu-
ate level or pass departmental place-
ment examination.

e. Translation (1 -5) [Rpt. /5 units] I II P,
competency at fourth year undergradu-
ate level or pass departmental place-
ment examination.

597. Workshop
a.* Literature (1 -5) [Rpt. /5 units] I II
b.* Pedagogy (1 -5) [Rpt. /5 units] I II
c.* Culture (1 -5) [Rpt. /5 units] I II
d.* Linguistics (1 -5) [Rpt. /5 units] I II
e.* Translation (1 -5) [Rpt. /5 units] I II

*May be convened with 400 -level course.

601a -601b. Approaches to German Studies
(3 -3) I II An overview of research materials,
methods, theories and issues from which in-
dividual interests and concentrations in Ger-
man studies can develop. Provides for the
selection of faculty mentors.

696. Seminar
a. Literature (2 -4) [Rpt.] I II
b. Linguistics (2 -4) I II (Identical with

ENGL 696b)
c. Culture (2 -4) [Rpt.] I II

d. L2 Acquisition and Teaching (2 -4) [Rpt.]
I II

e. Translation (2 -4) [Rpt.] I II

Gerontology (GERO)
800 East University Boulevard
Suite 340
(602) 626 -8104
Graduate Interdisciplinary Program in
Gerontology

Committee:

Professors Carol Barnes (Psychology),
Robert B. Bechtel (Psychology), John T.
Boyer (Internal Medicine), Herbert E.
Carter (Emeritus, Biochemistry),
Roger M. Enoka (Exercise and Sport
Sciences), Audrey L. Holland (Speech
and Hearing Sciences), Theodore H.
Koff (Public Administration and Pol-
icy), William A. Stini (Anthropology),
Charles W. Weber (Nutrition and Food
Science)

Associate Professors Patricia C. Fairchild
(Exercise and Sports Sciences),
Donna R. Iams (Family and Consumer
Resources), Jessie V. Pergrin (Emerita,
Nursing), Pamela G. Reed (Nursing),
Stella Mae Smith (Special Education
and Rehabilitation)

Assistant Professors Iris R. Bell (Psychia-
try), Christine M. Sheehy (Nursing)

Because of its multidisciplinary nature,
study in gerontology is located in a num-
ber of departments. The Program on
Gerontology plays a facilitating role in
the coordination and development of
aging studies and will guide students in-
terested in incorporating a gerontologi-
cal emphasis into their chosen field. Al-
though no graduate major is offered, the
program does offer a doctoral minor ap-
propriate for students in areas such as
education, administration, health, nutri-
tion, and the social and behavioral sci-
ences. A minimum of fifteen units
selected from required and elective
courses is required. It is also possible for
students to pursue gerontological study
in the Gerontology Certificate Program
which offers formal recognition through
an eighteen -unit structured course of
graduate study. The program is similar
to that of many other colleges and uni-
versities in this country and is designed
primarily for individuals planning to en-
ter or to continue in a profession which
involves provision of services and /or ad-
ministration of programs for the aging.

Students should consult with the ma-
jor department about developing a
gerontological emphasis within their
major field through course work, re-
search, thesis and dissertation. This
most commonly occurs in the depart-

ments of Psychology, Speech and Hear-
ing Sciences, Special Education and Re-
habilitation, the School of Family and
Consumer Resources, the School of Pub-
lic Administration and Policy, and the
colleges of Education, Nursing and
Pharmacy. In addition, graduate work
with a strong gerontological focus is
available in human services administra-
tion (M.P.A.) and nursing /geriatric nurse
practitioner (M.S.). Courses in other de-
partments identified as having content
which deals specifically with elderly and
aging processes include: COUN 570, 571;
EXSS 566; FS 613, 636; ID 505; PA 524,
527, 593f; PSYC 521, 527; SER 515, 555,
584.

Further information on gerontology
study and programs can be obtained
from the coordinator at the address
given above.
535.* Adult Development and Aging (3) I

(Identical with PSYC 535)

537* Gerontology: A Multidisciplinary Per-
spective (3) I II (Identical with PSYC 537)

547* Perspectives in Geriatrics Laboratory
(1) II (Identical with PHPR 547)

548.* Perspectives in Geriatrics (2) II (Identi-
cal with PHPR 548)

557* Law of the Elderly (2) II (Identical with
MAP 557)

570a.* Human Adaptability (3) I (Identical
with ANTH 570a)

576. Communicative Aspects of Aging (2) I
(Identical with SP H 576)

589. Health of the Older Adult (3) I (Identical
with NURS 589)

*May be convened with 400 -level course.

613. Issues in Aging (3) II (Identical with F S
613)

636. Economics of Aging (3) I (Identical with
FS 636)

695. Colloquium
a. Research in Gerontology (1) I II (Identi-

cal with PHPR 695a)

Greek
(See Classics)

Graduate Interdisciplinary
Programs
1010 N. Martin Avenue
(602) 621 -8368

Graduate interdisciplinary programs are
offered by the following committees:

American Indian Studies
Applied Mathematics
Arid Lands Resource Sciences
Cancer Biology
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Cognitive Science
Comparative Cultural and Literary

Studies
Environment and Behavior
Epidemiology
Genetics
Gerontology
Latin American Studies
Medieval Studies
Neuroscience
Nutritional Sciences
Optical Sciences
Pharmacology and Toxicology
Physiological Sciences
Planning
Remote Sensing
Second Language Acquisition and

Teaching

For course offerings in these programs,
refer to the specific program in the De-
partments and Courses of Instruction sec-
tion of this catalog.

Italian
(See French and Italian)

Japanese
(See East Asian Studies)

Health -Related Professions
(H LTH /OSH /EXSS /M EDT)

Anne E. Atwater, Interim Director

The School of Health -Related Profes-
sions offers programs leading to the
Master of Arts and Master of Science de-
grees with a major in exercise and sport
sciences. A minor in exercise and sport
sciences is available for doctoral students
with majors in other disciplines. Stu-
dents may specialize in exercise physiol-
ogy at the Ph.D. level by majoring in
physiological sciences (see that entry
elsewhere in this catalog), an inter-
disciplinary major that incorporates fac-
ulty from several departments and col-
leges within the University.

All applicants must submit scores in
the General Test of the Graduate Record
Examination, a statement of professional
goals, and three letters of recommenda-
tion from persons in a position to evalu-
ate the applicant's potential as a graduate
student.

The purpose of these graduate pro-
grams is to prepare individuals for ca-
reers in exercise science, research and
teaching. Recognizing that most stu-
dents wish to specialize in their graduate
work, it is necessary to insure some

breadth of knowledge is obtained in the
exercise and sport sciences. Students are
permitted to use graduate or under-
graduate courses for satisfaction of any
perceived deficiencies.

Community and
Environmental Health
1435 N. Fremont Ave., Room 111
(602) 882 -5852
Associate Professors Richard L. Papen -

fuss, Head, Kam Nasser
Assistant Professors Clifton D.

Crutchfield, Scott J. Leischow, Mark D.
Van Ert

Health Education (HLTH)
530.* Theory -based Approaches in Health
Education/Health Promotion (3) I Analysis of
the epidemiological data to determine the
health problems of our people; behavioral re-
lationships; and the study and application of
theory -based educational strategies designed
to prevent health problems.

532.* Program Planning and Education in
Health Education /Health Promotion (3) II
Principles for planning, implementing, ad-
ministering and evaluating health education
programs utilizing the "PRECEDE Model" as
a framework.

535. Multicultural Health Beliefs (3) II De-
signed to provide a sensitivity to health pro-
motion professionals to the varying multi-
cultural health beliefs and needs of our
society. Special emphasis on ethnic charac-
teristics of minority populations in Arizona
with recommendations for programming
strategies.

540.* Survey of Health Education /Health
Promotion Literature (3) I Examination of
health education/health promotion literature
from ancient societies to present, including
an analysis of current health literature from
various professional, community, voluntary,
public and international health organizations.

Occupational Safety and Health
(OSH)
502.* Industrial Hygiene Instrumentation
and Analysis (2 -4) I Introduction to field sam-
pling instruments and strategies, quality con-
trol, and statistical analysis, with emphasis on
instrument selection and calibration. 2R, 3L.
P, 586. (Identical with TOX 502)

510.* Physical Exposures (3) II Recognition,
evaluation, and control of physical exposures,
including radiation, noise, vibration, and heat
stress. Student is required to recognize poten-
tial exposures, use correct instrumentation to
collect and evaluate data, and develop con-
trols. 2R, 3L. P, 486. (Identical with TOX 510)

512.* Hazardous Materials (2 -4) I Recogni-
tion, evaluation, and control of exposure to
environmental and industrial air contami-
nants. P, 586. (Identical with TOX 512)

586.* Fundamentals of Industrial Hygiene (3)
I Introduction to the principles of occupa-
tional safety and health, with emphasis on
industrial hygiene aspects including recogni-

tion, evaluation, and control of environmen-
tal and industrial health hazards. (Identical
with CE 586 and TOX 586)

587.* Advanced Industrial Hygiene and
Safety (3) II An in -depth coverage of the in-
dustrial hygiene and safety professions em-
phasizing the principles of contaminant be-
havior and the design of industrial hygiene/
safety programs. P, 486. (Identical with C E
587 and TOX 587)

*May be convened with 400 -level course.

Exercise and Sport Sciences
(EXSS)
Ina E. Gittings Building, Room 101
(602) 621 -6989

Professors Anne E. Atwater, Acting
Head, Roger M. Enoka, Timothy G.
Lohman, Donna Mae Miller (Emerita),
Frederick B. Roby, Mary P. Roby
(Emerita), Charles M. Tipton, Jean M.
Williams

Associate Professors Boyd B. Baker, Wil-
liam K. Coopwood (Emeritus), Gary D.
Delforge, Patricia C. Fairchild, Bruce
A. Larson, Richard A. Munroe, (Emer-
itus), Kathryn R.E. Russell, Darrell G.
Simko

Assistant Professors Ralph F. Fregosi,
Kim C. Graber, Erik J. Henriksen,
Kevin C. Kregel

Study programs for both the Master of
Arts and Master of Science degrees are
individually planned, in consultation
with an advisor, around a principal area
of interest. The Department of Exercise
and Sport Sciences offers two options
for the major, one that is clinical in na-
ture and the other that is thematic (indi-
vidualized). Clinical exercise science in-
cludes three specializations: athletic
training, stress management and well-
ness, and sports science. The thematic
option permits students to develop a
study plan that builds on the student's
background, special interests and future
goals. In consultation with an advisor,
students are able to develop a program
that may encompass the more traditional
areas of study or they can develop totally
new ones.

Students should have an undergrad-
uate academic background which
supports their interest area(s) at the
graduate level. For example, some
specializations /study plans require an
undergraduate science background that
includes anatomy, physiology, chemis-
try, and similar subjects, while others do
not.

Master's degree candidates may select
one of three plans: (1) a thesis option
which requires 30 units including prepa-
ration of a thesis for which 6 units may
be earned, or (2) a non -thesis option
which requires completion of 32 to 36
units, depending on the program of
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study, and a comprehensive written
exam, (3) a research project option,
which requires completion of 32 to 36
units, depending on the program of
study, and preparation of a manuscript
for publication and presentation of find-
ings in a seminar in lieu of the com-
prehensive written exam.

For all plans, at least 20 units must be
completed in the Department of Exercise
and Sport Sciences, but students are en-
couraged to take work in fields outside
the department if it is relevant to their
course of study.
502. Principles of Neuroanatomy (4) II (Iden-
tical with ANAT 502)

510.* Sport in Contemporary Society (3) I
Study of contemporary sport from the per-
spectives of its personal, social, cultural, eco-
nomic and educational dimensions. Russell
520.* Exercise Physiology (3) I Regulation
and adjustment of physiological systems dur-
ing acute exercise and adaptations with
chronic exercise in various populations and
environments; emphasizes physiological
mechanisms. P, CHEM 103a -103b, 104a -104b,
EXSS 201, 202, MATH 117R/S, 118. Fregosi

521.* Exercise Physiology Laboratory (2) I P,
CR, 520.

524. Behavioral Management of the Injured
Athlete (3) II Behavioral /psychological pro-
cesses involved in the rehabilitation of the in-
jured athlete, pain perception, and the use of
behavioral approaches in sports medicine. P,
201, 202, PSYC 101

527. Psychology of Sport and Exercise (3) I
Examines the effects of motivation, person-
ality, attitudes, competition and group dy-
namics on sport performance as well as the
psychological effects of exercise, exercise ad-
herence and exercise addiction. Williams

528. Stress Management for Performance and
Health (3) I Examines within a biopsychoso-
cial framework the concept of stress as it re-
lates to performance and the etiology of
stress -related health disorders. Also examines
and applies stress management interventions
to enhance performance and promote health.
Williams

529. Psychological Interventions and Ergo -
genic Aids for Peak Performance (3) II The
application and effectiveness of ergogenic aid
mechanisms, particularly psychological inter-
ventions, in enhancing performance. P, 528.
Williams

536. Administration of Sports Programs (3) I
Designed to provide a theoretical framework
for students pursuing sports management ca-
reers and others interested in various func-
tions involved in the conduct of sport pro-
grams. Baker

545.* Evaluation and Regulation of Body
Build and Composition (3) I Laboratory and
field assessment of body fat, lean body mass
and somatotype; anthropometry; body build
and composition of the athlete; morphology
of fat and lean tissue; exercise and dietary
regulation of obesity and chronic under-
weight. P, 201, 202.

560.* Biomechanics of Human Movement (3)
II Analysis of human motion focusing on the
mechanical interaction between the human
body and the external environment. 2R, 3L. P,
201, 202, 462. Atwater /Enoka

562.* Neuromechanical Kinesiology (3) I II
Neuromechanical bases of human movement.
P, EXSS 201, 202, MATH 118. Enoka

565. Physical Activity in Aging and Chronic
Diseases: Physiological Aspects (3) II The
etiology and pathophysiological processes in-
volved in coronary heart disease, hyperten-
sion, diabetes, and aging; role of exercise in
prevention as a potential therapeutic inter-
vention. P, 520.

566. Physical Activity in Aging and Chronic
Diseases: Psychosocial Aspects (3) I Psycho -
social dimensions of exercise programs de-
signed for populations with chronic diseases
as well as for older populations. Fairchild

570. Research Design in Exercise and Sport
Sciences (2) I Study of research designs,
methodologies and data analysis procedures
pertinent to the exercise and sport sciences;
emphasis is on the selection of research prob-
lems and interpretation of research articles.
Lohman

571. Laboratory in Research Design for Ex-
ercise and Sport Sciences (1) I Laboratory ex-
periences in literature retrieval systems; data
analysis procedures by calculator, microcom-
puter, and mainframe computer; critical anal-
ysis procedures of research articles, and par-
ticipation in a research project. CR 570.
Lohman

575. Statistical Analysis (3) II Analysis of re-
search designs and data analysis procedures
in the field of exercise and sport sciences with
emphasis on appropriateness of selected de-
signs and interpretation of various data anal-
ysis procedures. Statistical power, reliability,
covariance and multiple regression tech-
niques and uses of micro- and mainframe
data analysis software. P, 570 and 571. Lohman

580. Evaluation of Athletic Injuries (3) I Ad-
vanced study of the etiology, pathology, and
clinical signs of common athletic injuries. Em-
phasis on clinical evaluation of athletic inju-
ries by the athletic trainer. P, 377; 800 hours
of clinical experience in athletic training.
Delforge

581. Therapeutic Modalities (2) II Advanced
study of the role of hydrotherapeutic and
electrotherapeutic agents in the rehabilitation
of athletic injuries. P, 580.

582. Anatomical Basis of Sport Injuries (3) I
Comprehensive survey of bones, ligaments,
muscles, nerves, and vessels of the trunk and
upper and lower extremities, with emphasis
on their relationship to sport injuries. 2R, 3L.
P, CR 580.

583. Medical Aspects of Sports Injuries (3) II
Common surgical procedures and post-
surgical immobilization techniques used in
the management of sports -related injuries;
implications for post -surgical therapeutic
exercise programs. P, 580, 582.

584. Rehabilitation of Athletic Injuries (3) II
Principles in the planning and implementa-
tion of rehabilitation programs for injured

athletes with emphasis on application of con-
temporary therapeutic exercise techniques. P,
580. Delforge

585. Issues in Athletic Training and Sports
Medicine (3) II Current issues and trends in
athletic training and sports medicine with
emphasis on the professional preparation of
athletic trainers and the role of the certified
athletic trainer in athletic health care delivery
systems. P, 580. Delforge

586. Physical Education and the Law (3) I In-
vestigation and analysis of legal parameters
within which the physical educator and coach
operate; negligence theory; common de-
fenses; product liability; insurance; legal im-
plications for program development and
methodology. Baker

588. Legal Aspects of Sports Administration
(3) II Development of administrative and
coaching techniques from the legal perspec-
tive. Analysis of personnel procedures, pur-
chase of equipment, athletic associations, cer-
tification, transportation, medical procedures,
officiating, and the handicapped athlete as in-
fluenced by litigation. P, 586. Baker

593. Internship
a. Sports Medicine (2) I P, 581, 584.
b. Sport Psychology (1 -3) [Rpt. /6 units] I II

S P, 528 or 529.

595. Colloquium
a.* Research in Exercise Sciences (1 -2)

[Rpt. /3 units] I II. Open to majors only.
b.* Biomechanics (2) [Rpt. /1] I P, 460 or 462.
c. Current Issues in Space Physiology (2)

[Rpt. /1] I P, 520.
d.* Environmental Physiology (2) [Rpt/1] II

P, 520.
e.* Endocrinology and Metabolism (2)

[Rpt. /1] II P, 520.
f.* Integrative Cardiorespiratory Physiol-

ogy (2) [Rpt. /1] I P, 520

596. Seminar
b.* Introduction to Microcomputers (1) I II

Atwater

*May be convened with 400 -level course.

691. Preceptorship
a. Laboratory Rotations (1 -3) I II S 3 -9L.

Open to majors only. P, 570, 571.

695. Colloquium
a. Motor Control (2) [Rpt. /8 units] II P,

PSIO 480 and consult department be-
fore enrolling. (Identical with NEUR
695a, PSIO 695a, PSYC 695a, SP H 695a)

793. Internship
a. Sport Psychology (1 -3) [Rpt. /12 units] I

II S P, 528 or 529.

Medical Technology (MEDT)
1435 N. Fremont Avenue, Room 124
(602) 626 -4084

Although no graduate degree programs
are offered by the Division of Medical
Technology, the graduate courses listed
below are available to graduate students
enrolled in related programs such as mi-
crobiology and chemistry.
571R.* Lectures in Clinical Hematology (5)
[Rpt. /1] II Lectures in basic hematology and
hematological procedures including cell struc-
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ture and function, inherited and acquired
anomalies, hemostasis, cell enumeration and
differentiation, cytogenetics. P, consult pro-
gram director before enrolling.

571L.* Fundamental Laboratory Techniques
in Clinical Hematology (2) [Rpt. /1] II Basic
laboratory techniques in clinical hematology
with emphasis on manual and automated
hematological procedures. Instruction in-
cludes proper procedural methodologies,
quality control, the use of controls and stan-
dards, and interpretation of laboratory test re-
sults. P, CR, 471R/571R, consult program di-
rector before enrolling.

572R.* Lectures in Clinical Immunology and
Immunohematology (4) [Rpt. /1] I Lectures in
serological methods used in the clinical labo-
ratory and interpretation of results; blood
banking procedures. P, consult program di-
rector before enrolling.

572L.* Fundamental Laboratory Techniques
in Clincial Immunology and Immunohema-
tology (2) [Rpt. /1] I Basic laboratory tech-
niques in serological procedures and blood
banking. Emphasis will be placed on pro-
cedural methodologies, quality control, the
use of controls and standards, and interpreta-
tion of laboratory test results. P, CR,
472R/572R, consult program director before
enrolling.

573R.* Lectures in Clinical Chemistry (5)
[Rpt. /1] II Lectures encompassing the funda-
mental concepts of clinical laboratory chemis-
try including pathophysiology and clinical
correlations. P, consult program director be-
fore enrolling.

573L.* Fundamental Laboratory Techniques
in Clinical Chemistry (2) [Rpt. /1] II Basic lab-
oratory techniques in clinical chemistry. Em-
phasis will be placed on procedural meth-
odologies, quality control, the use of controls
and standards, and interpretation of labora-
tory test results. P, CR, 473R/573R, consult
program director before enrolling.

574R.* Lectures in Clinical Bacteriology (5)
[Rpt. /1] I Lectures relating to laboratory tech-
niques used to safely isolate and identify
pathogenic bacteria. Special media /tests, or-
ganismal virulence factors, pathological
effects occurring within the host and antibi-
otic susceptibility testing of bacteria are cov-
ered. P, consult program director before en-
rolling.

574L.* Fundamental Laboratory Techniques
in Clinical Bacteriology (2) [Rpt. /1] I Basic
laboratory techniques used in the isolation
and identification of bacteria pathogenic for
humans. Standard and specialized media/
biochemical tests are utilized. P, CR
474R/574R, consult program director before
enrolling.
575a- 575b- 575c.* Topics in Clinical Microbiol-
ogy (2 -1 -1) [Rpt. /1] I II 575a: Clinical Parasitol-
ogy. Diagnostic methodologies with emphasis
on the laboratory identification of clinically
relevant parasites. 575b: Clinical Virology. Di-
agnostic methodologies with emphasis on the
laboratory identification of clinically relevant
viruses. 575c: Clinical Mycology and My-
cobacteriology. Diagnostic methodologies
with emphasis on the laboratory identifica-
tion of clinically relevant fungi and Mycobac-

terium sp. P, consult program director before
enrolling.

576.* Principles of Laboratory Science (3)
[Rpt. /1] II Basic principles of laboratory math-
ematics, biostatistics, body fluids analysis,
urinalysis, quality control and laboratory
safety. P, consult program director before en-
rolling.

581.* Clinical Laboratory Hematology (4)
[Rpt. /1] II S Clinical laboratory rotation in
hematology. P, 387, 471R/571R, 471L/571L,
472R/572R, 472L/572L, 473R/573R, 473L/573L,
474R/574R, 474L/574L, 475a/575a, 475b/575b,
475c/575c, 476/576, 496a, consult program di-
rector before enrolling.

582.* Clinical Laboratory Immunology and
Immunohematology (5) [Rpt. /1] I II Clinical
laboratory rotation in serology and blood
banking. P, 387, 471R/571R, 471L/571L,
472R/572R, 472L/572L, 473R/573R, 473L/573L,
474R/574R, 474L/574L, 475a/575a, 475b/575b,
475c/575c, 476/576, 496a, consult program di-
rector before enrolling.

583.* Clinical Laboratory Chemistry (5)
[Rpt. /1] I II Clinical laboratory rotation in
chemistry. P, 387, 471R/571R, 471L/571L,
472R/572R, 472L/572L, 473R/573R, 473L/573L,
474R/574R, 474L/574L, 475a/575a, 475b/575b,
475c/575c, 476/576, 496a, consult program di-
rector before enrolling.

584.* Clinical Laboratory Microbiology (5)
[Rpt. /1] I II Clinical laboratory rotation in mi-
crobiology. P, 387, 471R/571R, 471L/571L,
472R/572R, 472L/572L, 473R/573R, 473L/573L,
474R/574R, 474L/574L, 475a/575a, 475b/575b,
475c/575c, 476/576, 496a, consult program di-
rector before enrolling.

*May be convened with 400 -level course.

History and Philosophy of
Science (HPSC)
Social Sciences Building, Room 213
(602) 621 -3120
Graduate Interdisciplinary Program in
History and Philosophy of Science

Committee:

Professors Henry C. Byerly (Philoso-
phy), Chair, Robert M. Harnish (Phi-
losophy and Linguistics), William A.
Longacre (Anthropology), Richard E.
Michod (Ecology and Evolutionary Bi-
ology)

History of science deals with the origins
and development of science as an ac-
tivity which seeks understanding of our
universe. Philosophy of science deals
with the logical analysis of scientific rea-
soning, the clarification of fundamental
scientific concepts, and methodological
problems common to many fields of sci-
entific inquiry.

The committee offers a Doctor of Phi-
losophy minor in history and philosophy
of science. Its interdisciplinary nature
makes it useful as a supplement to the

doctoral work of students in the sciences
who are interested in foundational or
methodological issues, as well as to stu-
dents of philosophy or history.

History (HIST)
Social Sciences Building, Room 215
(602) 621 -1586

Professors Michael Schaller, Head, Her-
man E. Bateman (Emeritus), Gail
Bernstein, Robert P. Browder (Emer-
itus), Paul A. Carter (Emeritus),
Richard A. Cosgrove, Leonard Din -
nerstein, James Donohoe (Emeritus),
Donna J. Guy, Harwood Hinton
(Emeritus), Ursula Lamb (Emerita), Os-
car Martinez, John V. Mering (Emer-
itus), Michael C. Meyer, Roger L. Nich-
ols, Heiko A. Oberman, J. Gregory
Oswald (Emeritus), Thomas W. Parker
(Emeritus), Robert Vignery, Donald
Weinstein (Emeritus)

Associate Professors Karen S. Anderson,
Alan E. Bernstein, George Brubaker
(Emeritus), Roger de Laix, Richard M.
Eaton, Edwin M. Gaines (Emeritus),
Juan R. Garcia, Kevin Gosner, Fred-
erick Kellogg, Jack D. Marietta, Her-
mann Rebel, Daniel Swetschinski,
Douglas Weiner

Assistant Professors Bert Barickman,
John Campbell, Linda Darling,
Maureen Fitzgerald, Alison Futrell,
Nancy Hunt, Patrick Miller, James
Millward, Katherine Morrissey, Laura
Tabili

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in his-
tory. In cooperation with the College of
Education, the department also offers
work leading to the Master of Education
degree with a major in history:

Applicants for the graduate program
must have completed the equivalent of
the bachelor's degree with a major in
history or related subject and are re-
quired to submit scores on the aptitude
tests of the Graduate Record Examina-
tion, a statement of purpose, and three
letters of recommendation. All Ph.D.
students must participate in a formal re-
view of their program during the first
year of doctoral studies.

Degrees

Master of Arts: At least 24 units must be
completed in history including 21 units
in one of the following areas: Ancient
Europe, 800 -1648; Europe, since 1648;
Latin America; United States; Asian His-
tory. The student who elects to submit a
thesis for six units will receive thesis
credit for 6 units and will be required to
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t\t)
complete at least twelve additional units
at the 695 -696 level in history. The stu-
dent who elects to present two research
seminar papers (six units) in lieu of
thesis is required to complete at least
eighteen units at the 695 -696 level in his-
tory. Each student must demonstrate
reading knowledge of one foreign lan-
guage. In special cases computer pro-
gramming or statistics may be sub-
stituted for the foreign language
requirement. Each student must pass a
final examination covering one of the
two areas selected for concentration. A
total of 30 units is required for the de-
gree.

Master of Education: All students must
complete at least eighteen units in his-
tory, not fewer than six of which are at
the 695 level or above. An oral or written
examination covering the work in his-
tory as well as an examination by the
College of Education must be passed,
but no thesis is required. For further in-
formation concerning this degree see Re-
quirements for Master's Degrees /Master of
Education elsewhere in this catalog.

Doctor of Philosophy: In consultation
with an advisor, each beginning student
will select primary and secondary areas
of concentration within the history ma-
jor. Each student must demonstrate a
reading knowledge of two foreign lan-
guages. In United States history, a read-
ing knowledge of one foreign language
and possibly other skills will be re-
quired. Preliminary to admission to for-
mal candidacy, each student must pass
an examination covering the fields
chosen. Following this examination, the
candidate must prepare and defend a
dissertation displaying mature research
in original sources, competence in as-
sembling and presenting historical data,
and critical scholarship. Primary areas of
concentration: ancient history; Europe,
800 -1648; Europe, since 1648; Latin
America; United States. Secondary areas
of concentration: Any primary area of
concentration other than the chosen
one; an approved minor in another de-
partment; or Asian history; comparative
women's history; history of religion.
501.* Ancient Mesopotamia (3) I (Identical
with ANTH 501)

504a- 504b.* History of Rome (3 -3) 504a: The
Republic to the death of Caesar. 504b: The
Empire through the reign of Constantine the
Great. 504a is not prerequisite to 504b.

505a- 505b.* Medieval Europe (3 -3) Major in-
stitutions and trends in Europe from the
breakup of the Roman World to the 14th cen-
tury. 505a is not prerequisite to 505b. P, 3
units of lower- division European history.

506.* Medieval England (3) II From the Nor-
man conquest to the Hundred Years War,
with emphasis on political, social, and cul-

turai developments. P, 3 units of lower -
division European history.

507a-507b.* Intellectual History of Medieval
Europe (3 -3) Major medieval cultural and in-
tellectual trends. 507a: High Medieval Eu-
rope. Emphasis on the period before 1300.
507b: Late Medieval /Early Modern Europe.
Emphasis on the period after 1300. P, 3 units
of European history. 507a is not prerequisite
to 507b.

508.* The Renaissance (3) I Europe between
the 14th and 16th centuries with special em-
phasis on Italy as the seat of the Renaissance.
Topics include the city states, humanism, the
Church in an age of Schism and seculariza-
tion, Renaissance art, the New Monarchies
and European exploration and imperialism. P,
3 units of lower division European history.

509.* The Reformation (3) II The Reformation
in thought and action both from the perspec-
tive of its religious origins and of the political
and social conditions. Analysis of its impact
on sixteenth century Europe including the
spread of Protestant reformation and its com-
panion movement, counter -reformation.
510.* History of Hell in Early Europe (3) II
The concept of punishment after death in
Western Europe from the Bible to Dante. In-
cludes the Hebrew, Greco -Roman, Germanic,
and Christian traditions. P, 3 units of Euro-
pean history.

511.* European Social and Intellectual His-
tory to 1750 (3) I Dominant themes in Euro-
pean intellectual history from the end of the
Middle Ages to the period of the Enlighten-
ment. Reading and discussions of texts from
Petrarch to Locke. P, 3 units of any history
course.

512.* European Intellectual History: 1750 to
20th Century (3) II Dominant themes in Euro-
pean intellectual history from about 1750 to
the 20th century. Reading and discussions of
texts from David Hume to Friedrich
Nietzsche. P, 3 units of any history course.
513.* War and Peace in Europe (3) II Euro-
pean background to contemporary interna-
tional relations from the Congress of Vienna
through the outbreak of World War II.
514.* Cultural History of Germany to 1714 (3)
I The political, social, economic and cultural
history of Germany from the late Middle
Ages to about 1800. P, 3 units of any history
course.

515.* Cultural History of Germany 1714 to
1989 (3) II The political, social, economic and
cultural history of Germany from the period
of the French Revolution to the present. P, 3
units of any history course.
516.* Tudor -Stuart England (3) I An intensive
study of English history from the accession of
Edward IV to the Hanoverian dynasty.
517.* History of Modern Britain (3) II An in-
tensive study of English history from the ac-
cession of George III to the present.
518.* France under the Old Regime, 1589-1789
(3) I French political development, institu-
tions, and culture from Henry IV to the eve of
the French Revolution.

519.* The French Enlightenment (3) I Cul-
tural history of France in the 18th century,

with emphasis on the works of the phi -
losophes.

520.* The French Revolution and Napoleon
(3) II The origins and progress of the Revolu-
tion in France.

521.* History of Russia: Early Period (3) I Po-
litical, socio- economic, and cultural history of
Russia in medieval and early modern times.

522.* History of Russia: Modern Period (3) II
Political, socio- economic, and cultural history
of Russia in the modern era until the Bolshe-
vik Revolution.

523.* Intellectual History of Russia (3) II The
historical significance of social, political, and
revolutionary thought in 19th- and 20th -
century Russia. P, 3 units of any history
course.

524.* The Russian Revolutions (3) I The era
of reform and revolutions in Russia from 1890
to 1921, culminating in the formation of the
Soviet regime. P, 3 units of any history course.

525.* History of the Soviet Union (3) I The
Bolshevik Revolution and problems of Soviet
Russian history from 1917 to the present. P, 3
units of any history course.

531.* Colonial America (3) I The experience
and evolving institutions of the North Atlan-
tic colonists from the first landings to the end
of the French and Indian War. P, 3 units of
any U.S. history survey course.

532.* The Era of the American Revolution (3)
II Origins, progress, and character of the
struggle against Great Britain; internal politi-
cal, constitutional, social, and economic de-
velopments; the problems of the "Critical
Period" and the making of the Constitution.
P, 3 uríits of any U.S. history survey course.

533.* Jefferson and the New Nation, ca.
1790-1828 (3) I Major ideological, political,
economic, and social conflicts and develop-
ments, North and South, during the first de-
cades of the American nation. P, 3 units of
any U.S. history course.

534.* Jacksonian Era, 1828-1856 (3) I II Politi-
cal, economic and social developments from
the "reign" of Andrew Jackson through the
collapse of the Whig Party in the 1850s. P, 3
units of any U.S. history course.

535.* The Coming of the Civil War, U.S.
1845-1861 (3) I Political, constitutional, social
and economic developments in the U.S. from
the Mexican War through the Civil War.

536.* Civil War and Reconstruction, U.S.
1861 -1878 (3) II Political, constitutional, eco-
nomic, and military developments in the U.S.
and the Confederacy during and after the
Civil War.

537* U.S. 1876-1919 The Gilded Age and Pro-
gressive Era (3) Examination of economic, so-
cial and political developments in years of
rapid industrialization from the end of Recon-
struction through World War I. P, 3 units of
any history course.

538.* U.S. 1918 -1945 From World War I
through World War II (3) Prosperity, Depres-
sion and the New Deal in peace and war.
540.* United States: 1945 to Present (3) I II
American society and the role of the United
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States in world affairs from the Yalta Con-
ference to the present. P, 3 units of any his-
tory course.

542.* History of American Society and
Thought: Pre -Civil War (3) I American politi-
cal, religious, cultural and philosophical ideas
as expressed in colonial, revolutionary, and
pre -Civil War society.

543.* History of American Society and
Thought Since the Civil War (3) II The trans-
formation of American minds since the Civil
War as expressed in literary, philosophic, re-
ligious, and other cultural forms.

546.* History of Arizona (3) I II Economic,
social, and political development of the state
from Spanish times to present.

549.* History of American Foreign Relations
to 1914 (3) I Examines the rise of America
from a struggling colony to a world class
power, including its relations with Europe,
Latin America and Asia. P, 3 units of any his-
tory course.

550.* History of American Foreign Relations
Since 1914 (3) II Examines the pivotal role
played by the United States in world affairs
since WWI, focusing on America's struggle
with revolutionary movements in Europe,
Asia and Latin America. P, 3 units of any his-
tory course.

551.* The United States and East Asia: 1840
to the Present (3) II An examination of Ameri-
can interaction with Japan and China since
the Opium Wars, with special attention given
to economic, cultural, and military relations
and conflicts. P, 3 units of any history course.
(Identical with EAS 551)

552.* American Ethnic History (3) II A his-
tory of the various ethnic minorities in Amer-
ica from Colonial times to the present, with
emphasis on adjustment, acculturation and
degrees of assimilation. P, 3 units of any his-
tory course.

553.* History of Women and Work (3) I His-
tory of women and work in western and non-
western nations from prehistoric times to the
present. P, 3 units of any history or women's
studies course.

556.* Central America: From Colonialism to
Revolution (3) II Social, economic, and politi-
cal history of Central America from colonial
period to the present focusing on the origins
of contemporary crisis. (Identical with LAS
556)

55Z* The Mexican Revolution (3) S A de-
tailed examination of Mexico's social upheaval
of 1910, and its implications for contemporary
Mexican society. Offered in Guadalajara only.
558.* Feminism: A Comparative History (3)
II International history of feminism as an ide-
ology and a political movement from the 17th
century to the present. P, 3 units of any his-
tory or women's studies course.
559. History of Books and Printing (3) I

(Identical with LI S 559)

561.* The Ethnohistory of Mesoamerica and
the Andes (3) II 1994 -95 The impact of con-
quest and Spanish rule on the native peoples
of Mexico, Central America, Peru, Bolivia, and
Ecuador. Topics include: conquest and ecol-

ogy; land and labor; religion and culture; ad-
aptation and resistance. 2R, 1D.

563.* Asian Marxism (3) II (Identical with
EAS 563)

564.* History of Argentina (3) I Survey of Ar-
gentine history and culture from the colonial
era to the present. P, 3 units of any lower -
division Latin American history course.
(Identical with LAS 564)

566.* History of Brazil (3) II History of Brazil
from 1500 to the present. (Identical with LAS
566)

567.* Contemporary Latin America (3) I Rev-
olution, social change and reaction in Latin
America from 1930 to the present. (Identical
with LAS 567)

568a -568b. * Asia and the West (3 -3) Processes
of interaction between Europeans and the
peoples and cultures of the Middle East,
South Asia, and East Asia, from the Por-
tuguese explorations to the present. (Identical
with NES 568a -568b)

569.* History of Women in Latin America (3)
II Women's history in Latin America from the
Conquest to the present. P, 3 units of any
lower- division Latin American history or
women's studies course. (Identical with LAS
569)

570.* Religious History of India (3) Develop-
ment of major religious traditions of South
Asia: Vedic Religion, Buddhism, Jainism, Hin-
duism, Sikhism, and Islam. (Identical with
NES 570)

572.* History of Medieval India (3) I Survey
of Indian history from the 7th century to
1750. (Identical with NES 572)

573.* History of Modern India and Pakistan:
1750 -Present (3) II Survey of political, social
and economic developments in South Asia
from the mid -18th century to the present.
(Identical with NES 573)

574a- 574b- 574c.* History of Japan (3 -3 -3) So-
cial, cultural, economic and political history
of Japan. 574a: From earliest times to 1500.
574b: 1500 -1800. 574c: 1800 -present. (Identical
with JPN 574a -574b- 574c). P, 3 units of any
history, Chinese, Japanese or East Asian stud-
ies course.

575a- 575b- 575c- 575d- 575e.* Periods in Chi-
nese History (3- 3- 3 -3 -3) (Identical with CHN
575a -575b -575c -575d -575e)

576.* Modern Chinese History (3) (Identical
with CHN 576)

577a- 577b.* History of the Middle East (3 -3)
(Identical with NES 577a -577b)

578.* Modern History of the Middle East (3)
I (Identical with NES 578)

579.* The Ottoman Empire to 1800 (3) II
1993 -94 History of Ottoman Empire from its
origins through the direct Western European
impact, focusing on the political and social
history of the empire in Europe and Asia.

581.* Work, Motherhood and Female Iden-
tity in America: 1945 to the Present (3) I
(Identical with W S 581)

582.* Social History of China (3) (Identical
with CHN 582)

583.* Gender and African History (3) I II S
The history of men, women, gender relations,
and gender meanings in sub -Saharan Africa.
The importance of gender analysis, both so-
ciological and symbolic, to understanding Af-
rican history. P, 3 units of history or consent
of instructor. (Identical with WS 583)

588.* History of Byzantium (3) II Political, so-
cial, and cultural history of Byzantium from
A.D. 325 to 1453, including the Byzantine
legacy in Europe and the Middle East. (Identi-
cal with CLAS 588)

589.* Women in East Asia (3) I Women in tra-
ditional China and Japan; analysis of changes
occurring in the modern period. (Identical
with EAS 589)

590.* Philosophy of History (3) I Introduction
to historical thinking from antiquity to the
present, with emphasis on ideas in European
and North American historical writings dur-
ing the modern and contemporary eras.
592.* History of Sufism (3) II Origin and de-
velopment of Sufism and its impact on the
Muslim and non -Muslim worlds. (Identical
with NES 592)

595. Colloquium
Certain colloquia in other departments
may be used for history graduate credit.

d.* Latin American Studies Special Topics
(3) [Rpt. /1] (Identical with LAS 595d,
which is home)

r.* Chinese History Since 1949 (3) I II
(Identical with CHN 595r, which is
home)

596. Seminar
m.Mexican- American Heritage Bibliog-

raphy-A Library Seminar (3) [Rpt. /6
units] I (Identical with MAS 596m,
which is home)

*May be convened with 400 -level course.

695. Colloquium
a. Advanced Studies in United States His-

tory (3) [Rpt. /10] I II
b. Advanced Studies in Latin American

History (3) [Rpt. /10] I II (Identical with
LAS 695b)

c. Advanced Studies in European History
(3) [Rpt. /10] I II

e. Advanced Studies in the History of
Women (3) [Rpt. /10] I II (Identical with
WS 695e)

f. Advanced Studies in Ancient History
(3) [Rpt. /10] II Consult department be-
fore enrolling. (Identical with CLAS
695f)

k. Historiography (3) I II Open to majors
only

696. Seminar
Certain seminars in other departments
may be used for history graduate credit.

a. Colonial U. S. History (3) [Rpt. /10] I II
b. Nineteenth -Century U. S. History (3)

[Rpt. /10] I II
c. Twentieth -Century U. S. History (3)

[Rpt. /10] I II
d. Ancient History (3) [Rpt. /10] I II
e. Medieval Europe (3) [Rpt. /10] I II
f. Early Modern Europe (3) [Rpt. /10] I II P,

Latin and German required.
Nineteenth -Century Europe (3)
[Rpt. /10] I II

g
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h. Twentieth- Century Europe (3) [Rpt. /10] I
II

j. Latin America: Modern Period (3)
[Rpt. /10] I II (Identical with LAS 696j)

k. Historical Writing and Editing (3)
[Rpt. /10] I II

1. Colonial Latin America (3) [Rpt. /10] I II
(Identical with LAS 6961)

n. Comparative Women's History (3)
[Rpt. /4] P, consult department before
enrolling. (Identical with W S 696n)

o. Comparative History (3) II [Rpt. /6]

Hydrology and Water
Resources (HWR)
Geology Building, Room 122
(602) 621 -5082

Professors Soroosh Sorooshian, Head
(Systems and Industrial Engineering),
Nathan Buras, Dinshaw Contractor
(Civil Engineering), Donald R. Davis,
Stanley N. Davis (Emeritus), Robert E.
Dickinson (Atmospheric Physics, Tree
Ring Lab), Lucien Duckstein (Systems
and Industrial Engineering), Daniel D.
Evans (Emeritus), Martin M. Fogel
(Emeritus), Martha Gilliland, Richard H.
Hawkins (Watershed Management),
Simon Ince (Civil Engineering), Helen
Ingram (Political Science), Charles W.
Kreitler, Austin Long (Geosciences),
William B. Lord (Agricultural and Re-
source Economics), Thomas Maddock
III, Shlomo P. Neuman, William J.
Shuttleworth, Eugene S. Simpson
(Emeritus), Ernest T. Smerdon (Civil
Engineering)

Associate Professors Roger C. Bales,
Randy L. Bassett, Michael D. Bradley,
Bonnie Colby (Agricultural and Re-
source Economics), Katherine
Hirschboeck (Tree Ring Lab), T -C. Jim
Yeh

Assistant Professors Marc Brusseau (Soil
and Water Science), Martha H. Conk-
lin, Kevin Lansey (Civil Engineering)

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with majors in
hydrology and in water resources ad-
ministration. The faculty offers compe-
tence in hydrogeology, hydrogeochemis-
try, hydrometerology /hydroclimatology,
environmental hydrology, ground -water
hydrology, surface -water hydrology,
mathematical and statistical methods in
hydrology (including numerical model-
ing), and in water resource planning,
management, and administration.

Applicants need not have completed
an undergraduate major in hydrology;
however, previous study in a closely re-
lated field is prerequisite. The programs
have been developed to enable gradu-

ates from the basic sciences and from
related fields, such as geology, engineer-
ing, agriculture, meteorology, eco-
nomics, and political science, to enter di-
rectly. Applicants should submit
Graduate Record Examination scores
(general test only), a statement of pur-
pose or career objective, and three letters
of recommendation.

Graduate study programs are individ-
ually planned to meet the student's spe-
cial interests and professional objectives.
Certain basic courses in hydrology and
water resources are required of each
master's candidate unless equivalent
courses were taken elsewhere. All stu-
dents are expected to acquire a capability
for computer programming.

Applicants for admission to the Doc-
tor of Philosophy degree program
should have completed the Master of
Science degree with a major in hydrol-
ogy, water resources, environmental sci-
ences, environmental engineering, or a
related field. Where gaps exist in back-
ground knowledge of relevant subject
matter, the student may be required to
take additional course work.

Majors

Hydrology: The program is designed for
students with special interest in the
physical, chemical, and biological as-
pects of the hydrologic cycle as it relates
to water resources. Students may con-
centrate in one or in a combination of
these fields but should acquire some
proficiency in all aspects of hydrology
and water resources administration.

Water Resources Administration: This
program is for students with special in-
terests in operations research, manage-
ment, environmental studies, or the so-
cial sciences as related to water
resources. Students majoring in the pro-
gram are expected to have or acquire a
basic knowledge in hydrology. Three
areas of concentration are currently de-
fined: water policy and planning, water
resources systems, and environmental
and water quality management.
500. Ecosystemology for Urban Planning (3) I
Introduction to conceptual tools used in com-
plex ecosystems, particularly cities and urban
areas; integration of human residents with
larger natural systems (human ecology); en-
vironmental impact assessment (EIA) and
statement (EIS). Water resource planning and
impact on regional ecosystems; technical, le-
gal, ethical dimensions of water transfer.
(Identical with PLNG 500) Bradley

503. Subsurface Fluid Dynamics (3) I Dy-
namics of immiscible fluids in porous and
fractured media; anisotrophy and scale; ad-
vective solute transport; consolidation and
land subsidence; multiaquifer systems; free
surface flow and salt water /fresh water inter-
faces. P, MATH 223 or (preferably) 322 or 422a

or 422b, C E 321 or AM E 331a. (Identical with
C E 503) Neuman

504. Numerical Methods in Subsurface Hy-
drology (4) II Finite difference, finite element
and boundary integral methods for subsur-
face fluid flow and mass transport; applica-
tions to aquifers, unsaturated soils, seepage
through earth structures. P, MATH 422a or
consult department before enrolling. (Identi-
cal with C E 504) Neuman

505. Vadose Zone Hydrology (3) II Funda-
mentals of multiphase flow and transport in
the vadose zone. Methods for characteriza-
tion of hydraulic properties and mathematical
solutions for particular cases. P, 407 or 503 or
518 or S W 470.

506. Water Quality Dynamics (3) II Chemical
and physical methods are used to study the
quality of ground and surface waters with
emphasis on organic contaminants, colloids,
and surface processes including sorption phe-
nomena. Equilibrium and dynamic models of
water chemistry. P, 517R -517L. Conklin

508.* Vadose Zone Monitoring (2) II 1994 -95
Laboratory and field methods for characteriz-
ing water flow and contaminant transport
through unsaturated geologic media. 6L. P,
407 or 503 or 505 or 518 or S W 470.

513. Environmental Risk Analysis (3) I

1994 -95 Quantitative methods in risk analysis
in theory and practice. Risk estimation, eval-
uation, perception, and management using
Bayesian, fuzzy, utility, and multicriteria ap-
proaches. Environmental applications for
water -related hazards. P, 445/545 or SIE 330 or
STAT 361. (Identical with SIE 513) D. Davis/
Duckstein

514.* Field Hydrology (Surface Water) (1) S
Field methods of collection, compilation, and
interpretation of data in surface water. Stream
gaging, hydrography and limnology ex-
ercises; evaporation studies; slope -area
method of indirect discharge measurement;
flood -plain mapping. Daily field work. Fee. P,
519. Ince

515.* Introduction to Water Resources Policy
(3) II Water resources policy including the
identification of regional problems of water
use, the elements of water planning, water
rights, and a consideration of institutional
structures and processes. P, MATH 125a.
(Identical with GEOG 515) Bradley

516. Hydrologic Transport Processes (3) I De-
velopment and application of equations de-
scribing mass and energy transport in subsur-
face environment. P, 503 or 535, SIE 270. Yeh

517R. Fundamentals of Water Quality (3) I
Introduction to chemical processes affecting
the behavior of major and minor chemical
species in the aquatic environment. Physical,
equilibrium, organic, and analytical principles
as applied to natural waters. 517R may be
taken in conjunction with or independent of
517L; however, 517R is prerequisite to 517L. P,
CHEM 103b, PHYS 116, and MATH 125b; CR,
or P, MATH 254. Bales /Bassett /Conklin

517L. Fundamentals of Water Quality Labo-
ratory (1) I Field and laboratory methods in
water quality sampling and analysis. Includes
both wet chemical and instrumental methods
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of analysis. Fee. 3L. P, CR, 517R. Bales /Bassett/
Conklin

518. Survey of Subsurface Hydrology (3) I
Survey of physical, mathematical, geologic,
and engineering concepts fundamental to
subsurface hydrologic processes. P, CR, AME
331a or C E 321; MATH 254; P, GEOS 101.
Kreitler/Maddock/Yeh

519. Survey of Surface Water Hydrology (3) II
Survey of main topics in surface water hydrol-
ogy: hydrometeorology, evaporation, rainfall -
runoff, statistical and probabilistic methods,
unit hydrograph method, and flood routing.
P, CR, C E 321, STAT 361. Ince /Shuttleworth/
Davis

520. Water Resources Management, Plan-
ning, and Rights: A Policy Approach (3) II
An introduction to basic concepts and issues
of water resources management and admin-
istration, emphasizing water law and rights,
water resources planning, institutional and
organizational arrangements, and policy pro-
cesses such as adjudication and rule- making.
Bradley /Lord

521. Introduction to Water Resources Sys-
tems Analysis (3) I Quantitative analytical
methods in water resources planning and
management; introduction to systems anal-
ysis, benefit /cost, multi- objective planning
and risk assessment. P, MATH 125a. Buras, D.
Davis, Maddock

522. Well Logging Interpretation (3) II (Iden-
tical with G EN 522)

523.* Hydrology (3) I (Identical with C E 523)

524. Hydroclimatology (3) I Precipitation for-
mation processes, the surface and at-
mospheric branch of the hydrologic cycle,
land surface -atmosphere interaction, surface
energy balance, evapotranspiration, heat and
moisture fluxes into the soil. P, consult de-
partment before enrolling. Shuttleworth

525. Water Quality Modeling (3) I (Identical
with C E 525)

526. Water Quality Management (3) II Opti-
mization and systems analysis techniques
used in modeling; current models used in for-
mulation and implementation of water quality
policy. P, 525. (Identical with C E 526) Buras

527.* Computer Applications in Hydraulics
(3) I (Identical with C E 527)

531.* Hydrogeology (3) I II Hydrologic and
geologic factors controlling the occurrence
and dynamics of groundwater on regional
and local scales. 2R, 3L. Field methods, field
trips. Fee. P, GEOS 101. (Identical with GEOS
531) Kreitler

535. Advanced Subsurface Hydrology (3) II
Advanced aquifer and well hydraulics; hetero-
geneity, unsaturated flow; natural and artifi-
cial recharge; ground -water and surface -water
interaction; mass and heat transport. P,
MATH 223 or 322 or 422a or 422b. (Identical
with GEOS 535) Yeh

536. Ground -Water Resources Evaluation (3)
II Geologic and hydrologic techniques for
evaluating aquifer systems with case studies
of ground -water management on local and
aquifer scales, their environmental and soci-

etal impacts; case studies of ground -water
contamination. Field methods. Fee. Field
trips. (Identical with GEOS 536) Kreitler

540.* Advanced Surface Water Hydrology
(3 -4) II Theory and selected design problems
from fluvial dynamics, flood hydrology, flood
routing, and water supply hydrology. 3R, 1D.
Discussion section is optional for graduate
students. Field trip. P, 519 or 523. Ince

541* Quantitative Planning Methods in Wa-
ter Resources Administration (3) I Applica-
tions of quantitative methods to water re-
source management; benefit -cost analysis;
optimization; structure and basis of planning
process; risk analysis. P, microeconomics,
MATH 125a. D. Davis

545.* Statistical Hydrology (3) II Application
of statistics and probability to uncertainty in
the description, measurement, and analysis
of hydrologic variables and processes, includ-
ing extreme events, error models, simulation,
sampling, and optimization. P, knowledge of
computer language, STAT 160 or 361. . D.

Davis

550R.* Environmental Hydrology (3) II
Chemistry of surface and subsurface water,
the predominant chemical processes affecting
composition in relation to man's use; classi-
fication, identification, and mobility of con-
taminants; introduction to chemical and
transport modeling. P, CHEM 103a -103b,
MATH 125b, knowledge of computer lan-
guage. Bassett

550L.* Environmental Hydrology Laboratory
(1) II Laboratory procedures and field
methods related to chemistry of surface and
subsurface water. Fee. P, CR, 550R or equiv-
alent. Bassett

55Z* Low Temperature Geochemistry (3) II
(Identical with GEOS 557)

560.* Watershed Hydrology (3) I (Identical
with WS M 560)

563.* Isotope Hydrology (3) (Identical with
GEOS 563)

570. Computer Simulation of Hydrochemical
Processes (3) I Introduction to the fundamen-
tals of solving complex water chemistry prob-
lems using computer codes as tools. Equi-
librium, mass transfer, or 1 -D transport
models with multielement chemistry, ther-
modynamic concepts, and use of equations in
models; placing natural chemical processes
into an interpretable framework, evaluation
of error and uncertainty. P, CR, 506 (recom-
mended) or 517R -517L. Bassett

576. Advanced Natural Resource Economics
(3) I (Identical with AREC 576)

577. Advanced Topics in the Economics of
Environmental Regulation (3) II (Identical
with AREC 577)

578.* Global Change (3) II (Identical with
GEOS 578)

581.* Environmental Policy (3) II (Identical
with POL 581)

582.* Applied Groundwater Modeling (3) I
Introduction to ground -water flow and trans-
port modeling, with emphasis on model con-
struction and simulation. 2R, 3L. Maddock

583.* Physical Oceanology and Limnology
for Hydrologists (2) II Origin, distribution,
and characteristics of oceanic water; advective
and convective processes; estuarine and
shoreline processes; effect on coastal aquifers;
classification and hydrologic regimen of lakes.
P, MATH 125b. Bales

584. Advanced Applied Groundwater Model-
ing (3) II Advanced applied ground -water
flow and transport modeling for saturated
and unsaturated media using variety of cur-
rent computer models. P, 482 or 582.

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

595. Colloquium
b. Global Climate Change (2) I (Identical

with ATMO 595b, which is home)
c. General Circulation Observations and

Modeling (3) II (Identical with ATMO
595c, which is home)

596. Seminar
c. Advanced Topics in Hydrochemistry

(1 -3) I
k. Risk and Society (3) [Rpt. /1] I (Identical

with GEOG 596k, which is home)

*May be convened with 400 -level course.

603. Advanced Topics in Subsurface Hydrol-
ogy (2) II 1994 -95 Topics to be selected among
(a) geostatistical and stochastic analyses of
flow and transport, (b) well hydraulics and
pumping test analysis; and (c) flow and trans-
port in fractured rocks. P, 503 or 535. Neuman

605. Soil Water Dynamics (3) II (Identical
with S W 605)

642. Analysis of Hydrologic Systems (3) I
Presentation and evaluation of a variety of
mathematical modeling techniques; presenta-
tion of theoretical basis of linear /nonlinear
systems, advantages and limitations of
various approaches, e.g., linear vs. nonlinear,
lumped vs. distributed, used in hydrologic
modeling; interrelation between function de-
velopment and model calibration require-
ments. P, MATH 254. Sorooshian

643. Water Resources Systems Analysis (3) II
Applications of mathematical programming
to the analysis of interactions of hydrology,
engineering, economics, and socio-
institutional environment in regional water
resources systems. P, 521 or consult depart-
ment before enrolling. Buras

645. Stochastic Methods in Subsurface Hy-
drology (3) II 1994 -95 Application of the the-
ory of stochastic processes and random fields
to natural variability in subsurface hydrology.
P, 545 or STAT 361. Yeh

655. Stochastic Hydrology (3) I 1993 -94 Ad-
vanced application of statistics and proba-
bility to hydrology; multivariate regression,
Bayesian techniques, stochastic hydrology,
time series and frequency analysis. P, MATH
361; 519 or 545 or basic statistics and hydrol-
ogy. D. Davis, Maddock

695. Colloquium
a. Hydrology and Water Resources Ad-

ministration (1 -3) [Rpt. /1] I II For majors
only; consult department before enroll-
ing.
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696. Seminar
b. Unsaturated Flow (1 -3) I II
c. Ground -Water Management Modeling

(1 -3) [Rpt. /1] I II P, consent of instructor.
e. Pollutants in the Hydrologic Environ-

ment (1 -3) I II
f. Advanced Hydrologic Modeling (1 -3) II
i. International Water Resource Manage-

ment (1 -3) [Rpt. /2] I (Identical with POL
696i, NES 696i)

j. Water Quality Planning and Policy (1 -2)
II

k. Science and Technology of Radioactive
Waste Management (1 -3) [Rpt. /1] II
1994 -95

m. Operations Research Methods to Water
Resources Systems (1 -3) [Rpt /1] II P,
consult department before enrolling.
(Identical with SIE 696m)

q. Advanced Methods in Hydromete-
orology/Hydroclimatology (1 -3) I II

697. Workshop
a. Interdisciplinary Problem Solving in

Natural Resources I (2) I II 697a/697ó is
part of a two- semester sequence. Credit
and grade for 697a will be awarded only
upon completion of 69Th. P, consult de-
partment before enrolling. (Identical
with RNR 697a) Lord /Maddock

b. Interdisciplinary Problem Solving in
Natural Resources II (2) I II 697a/697b is
part of a two- semester sequence. Credit
and grade for 697a will be awarded only
upon completion of 69Tó. P, 697a. (Iden-
tical with RNR 69Tó) Lord /Maddock

Industrial Engineering
(See Systems and Industrial
Engineering)

Journalism (JOUR)
Franklin Building, Room 101M
(602) 621 -7556

Professors Donald W. Carson, Philip
Mangelsdorf (Emeritus), George W.
Ridge, Jr., Jacqueline E. Sharkey

Associate Professors Jim Patten, Head,
Ford N. Burkhart, William F. Greer,
James W. Johnson

Assistant Professor Virginia Escalante

The department offers a program lead-
ing to the Master of Arts degree with a
major in journalism. The program is de-
signed for students dedicated to devel-
oping or improving professional skills
while attaining an academic background
in one or more specializations.

An undergraduate major in journalism
is not necessary for admission. Students
are required to complete 205, 206, and
320 as deficiencies without graduate
credit.

A minimum of thirty units is required
for the master's degree. Electives are

chosen from journalism or related fields
with the approval of the adviser. A com-
plete program of study must be ap-
proved by the graduate adviser in the
first semester, and the adviser must ap-
prove any subsequent changes. No for-
eign language proficiency is required, al-
though for those interested in Latin
America, the department has an ex-
change program in Guadalajara.

Students are required to work on one
departmental newspaper and to demon-
strate a high level of skill in reporting
and writing courses. The program of
study must include 511, 513, 502, 570 or
539a, and 909. Advanced -degree credit
will not be given for a grade lower than
"B" in any professional, photojournal-
ism, or editing course.

The graduate program has been ac-
credited by the American Council for
Education in Journalism and Mass Com-
munications.
502. Freedom of Expression (3) II Analysis of
access and barriers to information and corn -
munication at local, state, national and inter-
national levels; intensive study of the legal re-
lationship between mass media and society.
Open to majors only.

503.* Advanced Photojournalism (3) I II Re-
porting and interpreting the news through
photos, photo documentaries, and photo
analysis. Open to majors only. P, 301, 302.

505.* The Study of News (3) I II [Rpt] Critical
study and problem analysis of the media.
Field work may include publication of conclu-
sions.

506.* Magazine Color Photography (3) S
Techniques for taking and editing color pho-
tographs to illustrate magazine articles. Prep-
aration of resumes and photo portfolios. Field
trips.

511.* News Features (3) I II Writing the basic
news feature article; specialized reporting
and rewriting techniques. P, 206.

512.* Reporting for Magazines (3) II Study of
writing techniques for magazines; analysis of
in -depth features. Students will write articles
for publication. P, 206.

513.* Reporting Public Affairs (3) I II Study
and practice of newsgathering on executive,
legislative, and judicial levels in city, county,
state and federal governments, with emphasis
on news sources and interpretive writing. P,
206, 502.

514.* The News Agency: Arizona News Ser-
vice (1) [Rpt.] I II Role and operations of the
news agency, wire service or syndicate. Class
members will form staff of Arizona News Ser-
vice to supply client newspapers from bu-
reaus in Tucson and Phoenix. Field trips. P or
CR, 411 or 413.

517.* Sports News Writing (3) I Students will
cover sports events and write sports features.
Interview and rewriting techniques. P, 206.

518.* Travel Reporting (3) I II S Writing the
basic feature article; specialized reporting and

rewriting techniques. P, 206 or consult depart-
ment before enrolling.

519.* Public Information Writing (3) I II S
The history, principles and techniques of
public information, the relation between
news media and government, and the respon-
sibilities of government and other public in-
formation specialists. P, 206.

521.* Advanced Editing (3) II Study of layout
and typography for news, photographs, and
feature articles in newspapers. P, 320.

522.* Publications Layout and Design (3) I
Theory and practice of layout, typography,
and design for magazines. P, consult depart-
ment before enrolling.

539.* Ethics and the News Media (3) I Anal-
ysis of ethical theory and how it relates to
journalists' roles and responsibilities in a
democratic society. Case studies involve ques-
tions of bias, accuracy, privacy and national
security. (Identical with LAS 539)

550.* Community Journalism: The Tombstone
Epitaph (3) [Rpt.] I II Class members work as
editorial staff to produce the local newspaper
for Tombstone, Arizona. Intensive study of
problems and responsibilities of community
newspapers. P, 206, 208, 301, discussion of
preparation with instructor.

551.* Community Journalism: El Indepen-
diente (3) [Rpt.] I II Class members work as
editorial staff to produce a publication for the
community of South Tucson. Intensive study
of problems and responsibilities of journal-
ism. P, 206, 208, 301, discussion of prepara-
tion with instructor.

570.* The Press and Society (3) I II Critical
study of press performance in current affairs;
changing requirements for socially responsi-
ble and professional journalism in a democ-
racy.

571.* International Communications (3) I II
Study of world news systems, including
newsgathering agencies, role of the foreign
correspondent, the foreign press, the factors
influencing international news flow

596. Seminar
a. History of the Press (3) I II
h. Latin - American Press (3) I II (Identical

with LAS 596h)
i. News Analysis (3) I II
k. Risk and Society (3) I (Identical with

GEOG 596k, which is home)
m.* Directions in News Technology (3)

[Rpt. /1] S

*May be convened with 400 -level course.

Landscape Architecture
(See Renewable Natural Resources)

Latin
(See Classics)



Language, Reading and Culture 95

Language, Reading and
Culture (LRC)
Education Building, Room 512
(602) 621 -1311

Professors Judy Nichols Mitchell, Head,
Patricia L. Anders, Gary D Fenster -
macher, Kenneth G. Goodman, Yetta M.
Goodman, Amelia Melnik (Emerita),
Manuel T. Pacheco, Gavriel Salomon,
William J. Valmont

Associate Professors Adela A. Allen,
John M. Bradley, Margaret B. Fleming
(Emerita), Luis C. Moll, Richard Ruiz

Assistant Professors Dana L. Fox, Teresa
McCarty, Kathleen G. Short, Octa-
viana Trujillo

Clinical Assistant Professor Arminda
Fuentevilla

The department offers programs leading
to the Master of Education degree with
majors in bilingual/bicultural education
and to the Master of Arts degree with
majors in bilingual/multicultural educa-
tion and in language, reading and cul-
ture. The department also offers pro-
grams leading to the Educational
Specialist, Doctor of Education, and Doc-
tor of Philosophy degrees with a major
in language, reading and culture.

An undergraduate grade -point aver-
age of at least 3.00 is required for admis-
sion to full standing in a graduate de-
gree program. However, applicants with
undergraduate grade -point averages of
2.50 to 2.99 may be admitted on a provi-
sional basis. A master's degree (any
field) is a prerequisite for admission to a
specialist or doctoral program. Beyond
these minimal requirements, applicants
must also meet the specific admission re-
quirements for all majors offered in the
department.
504. Language and Culture in Education (3) I
II Introduction to aspects of language and cul-
ture that affect education, particularly in
reading, writing and the language arts; dis-
cussion of social and political concerns.
505. Essentials of Reading and Writing (3) I
II Survey of reading and writing relation-
ships: development, instruction, and evalua-
tion.

507. Teaching of Reading: Decoding and
Comprehension (3) I II Linguistic, psychologi-
cal and cultural bases of decoding and com-
prehension; theories that influence practice;
materials and practices that facilitate learning
to read.
510.* Foundations of Bilingual Education (3)
I II Socio- cultural factors, language practices
and education; analysis of theories and prac-
tices affecting bilingual learners; historical,
social, and cultural influences; relationship of
theory to the characteristics and needs of the
bilingual learner.

512.* Educating the Culturally Diverse (3) I II
Issues faced in education associated with eth-
nic and linguistic pluralism in the United
States; analysis of the interaction of school,
community, cultural and family factors in the
education of diverse populations.

514.* Bilingual Reading and Writing (3) I

Analysis of reading and writing situations en-
countered by bilingual students; phonologi-
cal, semantic and syntactic aspects of instruc-
tion; methods and materials.

518.* Methods and Materials in Bilingual
Education (3) I II Analysis and evaluation of
methods and materials used in bilingual edu-
cation programs; effective strategies in first
and second languages; concurrent and sepa-
rate language approaches and cooperative
models. P, 504.

527. Developing Language Arts Curriculum
(3) II Curriculum theory and models; staff de-
velopment for implementing change; scope
and sequence; planning effective learning ex-
periences. P, 504 and 505.

528.* Bilingual Curriculum Development (3)
I II Theory and application of curriculum de-
velopment to bilingual instructional pro-
grams; designs, organizational patterns, ma-
terials and media, change strategies, and
evaluation.

530.* Computer Application for Teachers (3) I
II Microcomputer operation; computer -
assisted instructions; software evaluation; use
of author systems and word processors in the
classroom; computer managed instruction;
organization for computer use; communica-
tions networking; computer networking.

532. Pre -Reading and Beginning Reading
Development (3) I II An examination of
various aspects involved in pre- reading and
beginning reading development, including
psychological, sociological, physiological, lin-
guistic and educational considerations.

535.* Content Area Literacy in a Multi-
cultural School (3) I II Prepares teachers to
integrate knowledge of cultural diversity and
literacy processes with their content and spe-
cialization.

536.* Classroom Communications and Inter-
action (3) II The teacher's role in promoting
effective communication and interaction in
the classrooms; analysis of both verbal and
nonverbal uses of language.

537. Classroom Diagnosis and Instruction (3)
I II Procedures for diagnosing and developing
reading and writing skills for pupils of below -
average achievement level. P, 505, 507 or CR.

551. Reading, Writing and Texts: A Psycho -
Sociolinguistic Perspective (3) I II Readers
and writers as users of language; reading and
writing as language processes; what makes a
text a text.

553. Language Acquisition and Development
(3) I Study of the development of language in
young children; focus on oral language and
its relationship to emergent literacy; instruc-
tional strategies that build on language devel-
opment.

554. Applied Linguistics in Education (3) I
The application to curriculum, teaching and

learning of concepts from linguistics, psycho -
linguistics and sociolinguistics. P, 551 or CR.

557. Application of Miscue Analysis (3) II
Study of miscue analysis to explore the read-
ing process, reading research, and readability,
as well as to evaluate readers; applications to
reading strategies and curriculum; focus on
comprehension. P, 551 or CR.

570. Language Research Methodology in Ed-
ucation (3) I II Investigation of procedures for
conducting literacy research; examples of lit-
eracy research paradigms; critical analysis of
evidence supporting literacy practices. P, 507
or 551.

578. Field Experience (3) I II Supervised ex-
perience in assessment and instruction of
literacy -related practices. P, 504, 505 or CR.

580.* Children's Literature in the Classroom
(3) I II S Analysis and discussion of classic
and contemporary children's literature of all
genres, and its relationship to language, read-
ing and culture.

581. Multiethnic Literature and Literacy (3) I
Analyzes the use of multiethnic literature that
fosters self- concept, acceptance, and a sense
of identity to develop literacy. Includes read-
ings from the major categories of multiethnic
literature about Black, Native, Hispanic, and
Asian Americans.

583. Literature Discussions (3) I Issues re-
lated to dialogue about children's literature
within a community of readers. Research,
theory and practice related to literature dis-
cussion groups, text, sets, reader response
and collaborative learning.

595. Colloquium
a. Issues in Language, Reading and Cul-

ture (1 -3) I II P, 504, 505. [Rpt. /12 units]
b. Language, Learning, and Reading Dis-

abilities (3) II (Identical with SER 595b,
which is home)

c. Issues in Educating Bilingual /Multi-
cultural Children (1 -3) I II S [Rpt. /9
units]

d. Applications of Language and Literacy
(3) [Rpt. /9 units] II S

597. Workshop
a. Southern Arizona Writing Project (3 -9)

[Rpt. /12 units] I II S (Identical with
ENGL 597a)

b. Miscue Analysis in Teacher Education
(2 -3) II

o. Teaching of English (3) I II S [Rpt. /3]
(Identical with ENGL 597o, which is
home)

*May be convened with 400 -level course.

612. Grammatical Analysis (3) I (Identical
with ENGL 612)

613. Second Language Acquisition in Formal
Contexts (3) I (Identical with ENGL 613)

627. Curriculum Development and Supervi-
sion in Language Arts (3) I II Organizational
patterns of language arts curricula; ap-
proaches to improvement of language arts in-
struction; personnel relations. Designed for
the language arts supervisor and school ad-
ministrator. P, 527.

634. Reading Comprehension: Theories, Re-
search and Methods (3) I II Factors affecting
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cognitive development; methods of influenc-
ing growth in reading comprehension; exam-
ination and analysis of instructional mate-
rials; research related to comprehension and
cognitive development. P, 507.

635. Reading and Writing in Content Areas
(3) II Methodology appropriate for reading
and writing to learn content; compatible or-
ganizational models; program implementa-
tion. P, 504, 505, 507 or 551 or CR.

638. Reading Diagnostic Laboratory (3 -6)
[Rpt. /6 units] I II Supervised practice in read-
ing assessment; identification of factors influ-
encing reading achievement, evaluation, con-
struction, and administration of assessment
procedures; development of interview tech-
niques. P, 507, 537.

639. Reading Instructional Laboratory (3 -6)
[Rpt. /6 units] I II Supervised practice in teach-
ing reading and writing; preparing, analyzing
and critiquing special instructional programs
for students. Open to majors only. P, 507, 537.

653. Written Language Development (3) I II S
Study of latest research in the writing and
reading development of preschool and
school -aged children; relationships between
reading and writing development explored
through student research; applications to in-
struction. P, 505, 553.

694. Practicum
a. Bilingual Education (3) [Rpt. /2] P, 15

graduate units including 510 and 524.
696. Seminar

a. Language, Reading and Culture (1 -3)
[Rpt. /6] P, 15 graduate units including
504, 505.

b. Research in Bilingual Education (1 -6) I II
c. Research in Language and Literacy (1 -6)

[Rpt. /9 units] I II

795. Colloquium
a. Theory and Research in Language,

Reading and Culture (1 -3) [Rpt. /15
units] I II

796. Seminar
a. Research and Evaluation in Language,

Reading and Culture (1 -3) [Rpt. /15
units] I II

Latin American Studies (LAS)
1522 E. Drachman St.
(602) 622 -4002
Latin American Area Center
Director Donna J. Guy
Assistant Director Raul P. Saba
Graduate Interdisciplinary Program in
Latin American Studies

Committee:

Professors Nathan Buras (Hydrology and
Water Resources), Donald W. Carson
(Journalism), Ken Clark (Architecture),
T. Patrick Culbert (Anthropology), Ce-
lestino Fernández (Sociology), Roger
Fox (Agricultural and Resource Eco-
nomics), Donna J. Guy (History),

Lanin A. Gyurko (Spanish and Por-
tuguese), Boris S. Kozolchyk (Law),
Oscar Martinez (History), Michael C.
Meyer (History), Andrew Nichols
(Family and Community Medicine),
Leland Pederson (Geography and Re-
gional Development), Jose Promis
(Spanish and Portuguese), Eliana
Rivero (Spanish and Portuguese), Jac-
queline Sharkey (Journalism), Arthur
Silvers (Public Administration and Pol-
icy), Charles M. Tatum (Spanish and
Portuguese), Edward J. Williams (Polit-
ical Science)

Associate Professors Kevin Gosner (His-
tory), Keith McElroy (Art), Alfonso
Moises (Media Arts), Richard Obre-
gon (Music), Richard Ruiz (Language,
Reading and Culture), Kathleen
Schwartzman (Sociology), Barbara
Timmermann (Pharmaceutical Sci-
ences)

Assistant Professors Maria Jose Barbosa
(Spanish and Portuguese), Bert J. Bar -
ickman (History), Paul G. Buchanan
(Political Science), Virginia Escalante
(Journalism), Daniel Nugent (An-
thropology), Ana Virginia Perches
(Spanish and Portuguese), Raul P.
Saba (Latin American Studies), Stacie
Widdifield (Art), Amy Williamsen
(Spanish and Portuguese)

The Latin American Area Center offers
an interdisciplinary M.A. program corn -
bining Spanish and Portuguese language
skills with courses focusing on two
fields of study, a core Latin American
Studies research seminar and optional
electives. The student chooses one of the
fields as the primary area of concentra-
tion and the other field as a secondary
area of concentration. Principal areas of
concentration include the disciplines of:
anthropology, geography and regional
development; history; language, reading
and culture; political science; and Por-
tuguese or Spanish. An area of con-
centration also may include a cohesive
program of related courses with a geo-
graphic focus. Presently, these geo-
graphic areas include Mexico studies
and Brazil studies. Related fields for the
secondary area of concentration include
the disciplines of: agricultural and re-
source economics; art history; an-
thropology; economics; geography and
regional development; history; journal-
ism; language, reading and culture; law;
political science; sociology; and Por-
tuguese or Spanish. The student might
also focus this secondary field around
more thematic areas such as inter -
American political economy and trade,
race and class, women's studies, indige-
nous cultures, and border studies (if the
Mexico studies option has not been

selected for the concentration). A total of
36 graduate units are required for the
M.A. degree. A minimum of 15 units,
including a research seminar, are chosen
in the area of concentration. The sec-
ondary area consists of a minimum of
nine units. The research seminar (596a)
is three units. The nine remaining units
consist of thesis credit (6) and/or elective
course work. Although not required, a
thesis is strongly encouraged. It is also
advisable that one or more seminars be
included among the courses taken in the
secondary and elective areas.

Because of the interdisciplinary nature
and regional emphasis of the Latin
American studies program, both Span-
ish and Portuguese skills are required;
one at the level of competence demon-
strated by completing Portuguese 206 or
Spanish 251b or by an equivalency exam;
the other at the level of proficiency dem-
onstrated by completion of Portuguese
405 or Spanish 330 with a grade of B or
by an equivalency exam. Students ac-
cepted into the program who do not
meet one or both of the language re-
quirements may satisfy this deficiency
during the course of their graduate stud-
ies. Moreover, if a student has a regional
or country focus in the area of primary
concentration, he or she must take at
least two courses emphasizing other
areas or countries in Latin America.

Applicants are asked to submit two
letters of recommendation, a one -page
statement of purpose or goals, and
scores on the Graduate Record Examina-
tion. An admissions subcommittee takes
into consideration all factors when eval-
uating applicants to the graduate pro -
grams.

Doctoral students in other depart-
ments may elect a minor in Latin Ameri-
can studies. Requirements include a
minimum of 15 units in courses related
to the student's major and demonstrated
competence, as defined above, in either
Portuguese or Spanish.
504.* Architecture and Planning in Mexico
(3) I (Identical with ARCH 504)

509.* Economic Anthropology (3) II (Identical
with ANTH 509)

511.* Middle America (3) II (Identical with
GEOG 511)

512.* South America (3) I (Identical with
GEOG 512)

517.* Cultures of Ancient Mexico (3) S (Iden-
tical with ANTH 517)

522a- 522b.* Pre -Columbian Art (3 -3) (Identi-
cal with ARH 522a -522b)

523.* Anthropology of Mexico (3) II (Identical
with ANTH 523)

530. Development of Spanish Literature
from the Pre -Columbian Period to Indepen-
dence (3) (Identical with SPAN 530)
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537.* Democracies, Emerging and Evolving
(3) I (Identical with POL 537)

539* Ethics and the News Media (3) I (Identi-
cal with JOUR 539)

540. Development of Spanish American
Nineteenth and Twentieth -Century Litera-
ture (3) (Identical with SPAN 540)

547.* Latin American Political Development
(3) II (Identical with POL 547)

548.* Government and Politics of Mexico (3)
I (Identical with POL 548)

549.* Brazilian Literature in Film (3) I 1994 -95
(Identical with PORT 549)

550.* Religion and Politics (3) II (Identical
with POL 550)

553a- 553b.* Mesoamerican Archaeology (3 -3)
I II (Identical with ANTH 553a -553b)

554.* Andean Archaeology (3) II (Identical
with ANTH 554)

556.* Central America: From Colonialism to
Revolution (3) II (Identical with HIST 556)

557* Inter - American Politics (3) I (Identical
with POL 557)

563.* Studies in Brazilian Literature (3) I
1993 -94 (Identical with PORT 563)

564.* History of Argentina (3) I (Identical
with HIST 564)

565.* Women in International Development
(3) II (Identical with ANTH 565)

566.* History of Brazil (3) II (Identical with
HIST 566)

567.* Contemporary Latin America (3) I
(Identical with HIST 567)

569.* History of Women in Latin America (3)
II (Identical with HIST 569)

595. Colloquium
a.* Latin American Studies (3) [Rpt.] II P,

Spanish or Portuguese proficiency.
d.* Latin American Studies Special Topics

(3) [Rpt. /1] (Identical with HIST 595d)

596. Seminar
a. Latin American Studies (3) [Rpt.] I P,

Spanish or Portuguese proficiency.
d. Comparative Politics (3) [Rpt. /2] I II

(Identical with POL 596d)
h. Latin - American Press (3) I II (Identical

with JOUR 596h, which is home)

*May be convened with 400 -level course.

631. Anthropology and Development (3) II
(Identical with ANTH 631)

695. Colloquium
b. Advanced Studies in Latin American

History (3) [Rpt.] I II (Identical with
HIST 695b, which is home)

696. Seminar
j. Latin America: Modern Period (3) [Rpt.]

I II (Identical with HIST 696j, which is
home)

1. Colonial Latin America (3) [Rpt.] I II
(Identical with HIST 5961, which is
home)

Law (LAW)
Law Building, Room 110
(602) 621 -1373

Professors E. Thomas Sullivan, Dean,
Arthur W. Andrews, Charles E. Ares
(Emeritus), Mark L. Ascher, Barbara A.
Atwood, William E. Boyd, Leslie Es-
pinoza, Ronald L. Cherry, Robert Em-
met Clark (Emeritus), Dan B. Dobbs,
August G. Eckhardt (Emeritus), Rob-
ert J. Glennon, Lakshman Guruswamy,
Kenney E Hegland, Roger C. Hender-
son, Reka P. Hoff, Junius Hoffman
(Emeritus), Boris Kozolchyk, Toni M.
Massaro, Thomas A. Mauet, Jack J. Rap -
peport (Emeritus), James R. Ratner, The-
odore J. Schneyer, Thomas L. Schuess-
ler, Andrew Silverman, Charles Mar-
shall Smith (Emeritus), Roy G. Spece,
Jr., John W. Strong, Thomas J. Tormey
(Emeritus), Willard N. Van Slyck, Jr.
(Emeritus), Elliott J. Weiss, David B.
Wexler, Norman Williams (Emeritus),
Robert A. Williams, Jr., Winton D.
Woods, Jr.

Associate Professors Lynn A. Baker,
Jane B. Korn

Assistant Professor Ronald J. Rinaldi

The College of Law offers course work
leading to the Juris Doctor degree. The
course program has been thoroughly re-
vised and expanded to include a mod-
ernized set of required courses and a
wide variety of problem- method
courses, seminars and clinical programs.
For course descriptions and degree re-
quirements, please see the College of Law
Catalog.

600. Contracts (5)

601a -601b. Introduction to Legal Process and
Civil Procedure (3 -2)

602. Criminal Procedure (4)

603. Research and Writing (2)

604a -604b. Torts (2 -3)

605. Property (5)

606. Constitutional Law I (3) I

607. Appellate Practice and Moot Court (1)

608. Evidence (4)

609. The Legal Profession (2)

610. Health Law (3) I II

611. Employment Law (3) I II

612. Family Law (3) II

613. Law and Medicine (3) II

615. Constitutional Law II (4) II

616. Corporations (3) I II

617. Corporate Finance (2) II P, 616.

618. Antitrust Law (3) II

619. Estates and Trusts (4) I

620. Immigration Law (3) I

621. Administrative Law (3) II

622. Law Review (1 -3) I II

623. Conflict of Laws (3) II

624. Labor Law (3) I

625. American Legal History (2) I

626. Jurisprudence (3) I

627. Copyright (2) II

628. Comparative Law (3) I

629. Agency and Partnership (2) I II

630. Law and Humanities (3) II

631. Indian Law (3) I (Identical with AINS
631)

632. Federal and State Taxation of Multina-
tional Transactions (3) I 1994 -95 P, 646.

633a -633b. Commercial Transactions (3 -3)
633a is not prerequisite to 633b.

635. Basic Insurance (3)

636. Federal Tax Procedure (2) I P, 646.

637. Real Estate Planning (3) I II

638. Real Estate Transactions (3) II

639. Community Property (2) I

640. Mining and Public Land Law (3) I

641. Water Law (3) I

642. Federal Jurisdiction (3) II

643. Arizona Civil Procedure (3) II

644a -644b. Remedies (1 -3)

645a -645b. Trial Practice (2 -3) P, 608, 609.

646. Federal Income Taxation (5) I

647. Corporate Taxation (3) II P, 646.

648. Estate and Gift Taxation and Basic Es-
tate Planning (3) I

649. Torts II (3) II

650. Criminal Law (3) II

652. Income Taxation of Estates and Trusts
(2) II P, 646.

653. Advanced Appellate Practice and Moot
Court (2) II
656. Sentencing Law (2) II
657. Partnership Taxation (3) II 1994 -95 P, 646.

658. Securities Regulation (3) II
659. International Humanitarian Law (3) I

660. Land -Use Planning (3) II
661a -661b. Moot Court Board (2 -2) 661a I:
Moot Court National Team. 661b II: Moot
Court Board.
662a -662b. Debtor -Creditor Law (1 -2) I II
662a: Debtor -creditor law. 662b: Bankruptcy.
662a is not prerequisite to 662b.
663. Individual Income Tax (3) I
664. Law and Social Science (2) II
665a -665b. Interviewing, Counseling and
Negotiating (1 -1) 665a is not prerequisite to
665b.

666. Lawyering Skills Outside the Court-
room (2) I II P or CR, 696c or substantial
clerking experience.
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667. Law and Economics (3) II

668. Pretrial Litigation (3) I II P, 608.

669. Environmental Law (3) II GRD

670. International Law (3) I II

673. Law of Mass Media (2) I

675. State and Local Government (3) I

676. Advanced Legal Writing (2) [Rpt./
4 units] II

677. The English Legal System (1) I

679. International Civil Litigation (1) I

682. Patent Law (2) II

684. Law and the Elderly (2) II 1993 -94 GRD

686. International Law Journal (1 -3) [Rpt. /5
units] I II 3 -9L. P, selection to the Arizona
Journal of International and Comparative Law
Board.

687. European Economic Community (1) II

688. Natural Resources Law (3) II GRD

689. Advanced Legal Research (1 -2) II P, 603

695. Colloquium
b. Women and the Law (2) I

696. Seminar
b. Advanced Civil Procedure (3) I
c. Clinical Practice (3 -4) I II P, 608, 609.
d. Tribal Law (2) I II GRD
e. Business Planning (3) II P, 616, 647.
f. Legal Ethics (3) GRD
i. International Environmental Law (3) I
j. Debtor -Creditor Game (1) II
k. United States Supreme Court and the

Problem of Constitutional Interpreta-
tion (2) I

n. Advanced Writing (3) II
o. Mental Health Law and Therapeutic

Jurisprudence (2) II 1993 -94
q. Tax Policy (3) II
r. Public Interest Law (2 -3) I
t. Problems in Corporate Litigation (2) II

GRD P, 616.
u. Constitutional Values in Public School

Settings (2) II GRD
w. Warren Court (3) I
z. AIDS and the Law (3) I II

Library Science (LIS)
1515 East First Street
(602) 621 -3565
School of Library Science

Professors Charlie D. Hurt III, Director,
Ellen Altman, Donald C. Dickinson,
Margaret E Maxwell (Emerita), Law-
rence Clark Powell (Emeritus), Elinor C.
Saltus (Emerita), Arnulfo D. Trejo
(Emeritus)

Associate Professors Helen M. Goth -
berg, Helen Renthal (Emerita), Ron-
ald A. Van De Voorde (Emeritus)

Assistant Professors Nancy B. Johnson,
Charles A. Seavey, Gretchen Whitney

The School of Library Science offers a
program leading to the Master of Arts

and the Doctor of Philosophy degrees
with a major in library science. The mas-
ter's program is fully accredited by the
American Library Association and re-
quires a minimum of thirty -six units of
graduate credit. Students may elect the
thesis option replacing six units of
course work.

Doctoral students must complete at
least 48 hours of course work in the ma-
jor, a minor subject supporting the ma-
jor, and the dissertation. More detailed
descriptions of the program are available
from the school.
501.* Introduction to the Organization of In-
formation (3) Introduction to the theories and
practices used in the organization of informa-
tion. Overview of national and international
standards and practices for access to informa-
tion in collections.

502. Organization, Cataloging, and Classi-
fication of Materials (3) Cataloging library
materials, filing, and searching automated
bibliographic databases.

503.* Library Collection Development (3)
Principles of collection development; evalua-
tion and review of materials; selection tools;
acquisition of materials; problems in selec-
tion, including censorship.

504.* Foundations of Library and Informa-
tion Services (3) Elements of librarianship,
historical backgrounds, types of libraries, the
role of the library in American life, current
issues.

505.* Basic Reference (3) Survey of general
reference sources; discussion of reference
technique.

506. Research Methods (3) Need and oppor-
tunities for research in librarianship; types of
research; research methodology; study of re-
search design; elementary statistics.

507.* Library Management (3) Introduction to
management concepts, the organizational
structure of libraries, systems analysis, finan-
cial administration and the utilization of li-
brary personnel.

509. Information Sources for Agricultural
Scientists (1) (Identical with PL S 509)

510.* Introduction to Information Science (3)
Methods, theories, and technology of infor-
mation science; elements of computer pro-
gramming and systems design; implementa-
tion and management of computer systems in
libraries and information centers.

511.* Information Storage and Retrieval (3)
Student involvement in on -line, interactive
systems.

512. Automation in Libraries (3) Introduction
to automated procedures currently in use in
libraries, including systems analysis of actual
technical services and planning for their auto-
mation.

513. Library Systems Analysis (3) Introduc-
tion to quantitative methods for the design,
analysis and control of library systems.

519. Cartographic Information Management
(3) Cartographic format as an information

transfer medium. History of cartography and
problems in interpretation of cartographic
products. Role and place of maps in the infor-
mation environment.

521. Advanced Cataloging (3) Comparative
study of Dewey Decimal Classification and
Library of Congress Classification; advanced
problems in descriptive cataloging, subject
headings, and library filing.

526. Introduction to Bibliography (3) Intro-
duction and critical examination of various
styles of bibliographic description; practical
application in construction of a systematic
bibliography.

530.* Public Librarianship (3) Administration
of tax -supported libraries serving the general
public, including problems of governmental
relationships, community responsibilities, fi-
nancial support, buildings, personnel, collec-
tions.

540.* Academic Librarianship (3) Present
trends in academic libraries, including finan-
cial administration, collection evaluation, per-
sonnel requirements and building needs.

550.* Special Librarianship (3) Mission, or-
ganization and administration of the special
library.

551. Corporate Libraries (3) History, types of
libraries, staffing, development and future of
company libraries in the United States.

559. History of Books and Printing (3) Sur-
vey of the history of books and printing from
early times to the present, including develop-
ment of the alphabet, manuscript books, the
invention and dissemination of printing and
modern printing techniques. (Identical with
HIST 559)

561. History of Children's Literature (3) Sur-
vey of literature for children in England and
America from earliest times to the close of the
19th century, together with study of cultural
and social values reflected in the literature.
(Identical with ENGL 561)

570. Literature of Science and Technology (3)
Creation, organization, and dissemination of
scientific and technical literature; reference
function and problems of bibliographic con-
trol. A science background is not required.

571. Information Sources and Services in the
Social Sciences (3) Information resources and
services in history, geography, political sci-
ence, sociology, anthropology, psychology,
education, economics and business.

572. Information Sources and Services in the
Humanities (3) Information resources and
services in art and architecture, music, lan-
guage and literature, theatre and dance, phi-
losophy and religion.

573. Government Publications (3) Examina-
tion of the varieties of government publica-
tions available from municipal, county, state,
national and international agencies, with em-
phasis on selection and use of publications of
the U. S. government.

575. Human Factors in Information Systems
(3) Study of the human -information system
interface: libraries, computers, human- infor-
mation processing, physical -psychological
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factors in design and operation of informa-
tion systems.

550.* Literature for Children's Librarians (3)
Literature for younger children, including pic-
ture books. Traditional literature for use with
children. Reference materials. Fantasy,
humor, realistic fiction, poetry, classics, infor-
mational books. Criticism and reviewing of
children's literature.

581.* School Library Administration and Or-
ganization (3) Services, finances, personnel,
evaluation, quarters, organization and techni-
cal services in the school library.

582. Management of Nonprint Resources (3)
Examines management of nonprint resources
and their role in providing informational, rec-
reational and educational services.

585.* Literature for Adolescents (3) Literature
to meet recreational and developmental needs
of the junior and senior high school age, in-
cluding some books for adults. Reviewing
and book talks.

589. Scholarly Communication (3) Structure
and workings of scholarly communication
and products in the U.S. Examines the con-
tent and technology of scholarly communica-
tion in various disciplines. (Identical with
COMM 589)

*May be convened with 400 -level course.

600. Introduction to Graduate Study in Mu-
sic (3) (Identical with MUS 600)

607. Planning Library Services (3) The total
planning cycle as a management approach to
various library /information center services.
Open to majors only.

608. Evaluation of Libraries (3) Examines the
process of evaluation and analytical decision
making in assessing library services and pro-
cedures.

612. Expert Systems in Libraries (3) Exam-
ines the role and place of expert systems in
the library environment. Emphasis on devel-
opment of knowledge -based systems related
to libraries and information centers.

615. Scientometrics and Bibliometrics (3) Ex-
amines quantitative techniques for measuring
scientific and technical literature. Covers his-
tory and theory as well as current techniques.
Emphasis on current research and theory.

620. National and International Information
Policy (3) Investigates the formulation and
implementation of those laws and policies
that govern the flow of scientific and technical
information in the United States and between
the United States and selected countries.

695. Colloquium
e. Theory of Classification (1 -3)
h. Children's and Youth Services and Liter-

ature (2 -3) [Rpt.]

696. Seminar
a. Current Research Trends (1 -4) [Rpt.]
b. Government Information Issues (3)
c. Issues in Library and Information Sci-

ence (1 -4) [Rpt.]
d. Current Resources in School Libraries (3)

Linguistics (LING)
Douglass Building, Room 200E
(602) 621 -6897

Professors D. Terence Langendoen,
Head, Richard Demers, Merrill Garrett
(Psychology, Speech and Hearing Sci-
ences), Robert M. Harnish (Philos-
ophy), Jane Hill (Anthropology),
Adrienne Lehrer, Susan Steele

Associate Professors Diana Archangeli,
Michael Hammond, Richard T. Oehrle,
Ofelia Zepeda

Assistant Professors Andrew Barss, Paul
Bloom (Psychology), Molly Diesing,
Simin Karimi (Near Eastern Studies),
Janet Nicol

The Department of Linguistics offers
programs leading to the Master of Arts
and the Doctor of Philosophy degrees
with a major in linguistics. For the doc-
torate, specializations are available in the
following areas: linguistics and philoso-
phy, theoretical syntax, theoretical pho-
nology, morphology, Chinese linguistics,
Japanese linguistics, Native American
linguistics, educational /pedagogical lin-
guistics, socio- cultural linguistics, lan-
guage acquisition and development, and
language processing.

Applicants for admission must for-
ward to the department scores on the
aptitude test of the Graduate Record Ex-
amination, three letters of recommenda-
tion from previous instructors or aca-
demic advisors, a sample of work, and a
departmental application form.

Degrees

All students, regardless of their intended
specialization or degree objective, are ex-
pected to complete the following
courses: 501, 503, 510, 514, 535, 564, 595a
(two semesters) and either 504 or 505.
These courses cover the foundations and
major current developments in the pho-
nology, morphology, syntax and seman-
tics of natural languages.

Master of Arts: A total of 30 units of
course work is required, including all of
the courses listed above. A master's ex-
amination consisting of the submission
of an expanded term paper is required.
The paper must be approved by a com-
mittee of the student's advisor and two
other faculty members. No thesis is re-
quired.

Doctor of Philosophy: In addition to the
courses listed above, students must com-
plete 697a, two seminars and a disserta-
tion. Additional courses and seminars
are required depending on the student's
area of specialization and minor field. A
minor taken within the department con-

sists of 12 units. The qualifying examina-
tion consists of the submission of two
research papers to the faculty, normally
at the end of the third semester. The
written preliminary examination con-
sists of the submission to the faculty of a
research paper of the scope of a journal
article, normally at the end of the fifth
semester. A dissertation proposal must
be approved by the student's dissertation
director within six months of passing
the oral preliminary examination. Fur-
ther information about the graduate pro-
gram is provided in the Handbook of Pol-
icy for the Graduate Program in Linguistics,
which is available upon request from the
department.
500. Linguistics for Nonmajors (3) I 1994 -95
Conceptual foundations, methodology, and
current theoretical frameworks. Students will
carry out actual linguistic analysis. For stu-
dents in fields other than linguistics.

501. Formal Foundation of Linguistics (3) I A
survey of the aims of linguistic research and
introduction to the basic mathematics of for-
mal linguistics; logic, sets, algebras, graphs,
feature structures, formal language theory.
502.* Gender and Language in Japan (3) II
1994 -95 (Identical with JPN 502)

503.* Foundations of Syntactic Theory I (3) I
Introduction to fundamental issues in the the-
ory of syntax. Familiarizes the student with
the essentials of (1) government binding the-
ory and its precursors, and (2) standard cate-
gorial grammar and its relatives. P, 101, 300.
504. Government Binding Theory (3) II Con-
tinuation of 503, focusing on government,
control, binding, thematic relations, and the
theory of logical form.
505. Extended Categorial Grammar (3) II
Continuation of 503, exploring extensions of
standard categorial grammar. Function and
argument, relationship between syntactic and
semantic types, functional composition and
type- changing rules, application to natural
language structures.
510.* Foundations of Phonological Theory I
(3) I Investigation of the principles that un-
derlie current phonological theory, con-
centrating on the representation of sounds
and the regular patterns of sound in natural
language. Topics include distinctive feature
theory, syllable theory, the core skeleton, rule
formulation and rule interactions. P, 101, 315.

511.* Introduction to Japanese Linguistics (3)
(Identical with JPN 511)

512.* Advanced Japanese Linguistics (3)
(Identical with JPN 512)

514. Foundations of Phonological Theory II
(3) II Investigation of the evidence and argu-
ments for non -linear representations (auto -
segmental and metrical) and of the organiza-
tion of the phonological component of
grammar, including evidence for its interac-
tion with morphological structures and rules.
515. Phonological Phonetics (3) I 1994 -95
Study of the acoustic and articulatory proper-
ties of sounds and patterns of sounds that
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occur in human language. Focus on the sig-
nificance of the properties of sounds for pho-
nological theory, in particular, distinctive fea-
ture theory. Role of psycho- acoustic studies
as a source of evidence for phonological
theory.

519.* Linguistic Structure of Modern Chi-
nese (3) (Identical with CHN 519)

520.* Linguistic Structure of Modern Chi-
nese (3) (Identical with CHN 520)

522.* Linguistic Semantics and Lexicology
(3) II 1994 -95 Study of word and sentence
meaning, relationship between the lexicon
and the grammar, idioms, metaphor, etymol-
ogy, and change of meaning. P, one course in
linguistics. (Identical with PHIL 522)

525.* Language Variation (3) II 1993 -94 Study
of geographical and social dialects, stylistic
differences, and idiolectal variation and the
implications of variation for writing gram-
mars and for understanding language change.
P, one course in linguistics, preferably LING
101 or ANTH 276). (Identical with ANTH 525)

526.* Introduction to Arabic Linguistics (3) II
(Identical with ARB 526)

535. Morphology (3) I Morphology is the in-
ternal structure of words and the relationship
between words and the syntactic, phonologi-
cal, and semantic properties of the units that
include them. Course work includes the de-
velopment of morphological theory.

536.* Japanese Sociolinguistics (3) [Rpt. /1] I
(Identical with JPN 536)

540. Linguistic Change and Diachronic The-
ory (3) I 1993 -94 Current theories in historical
linguistics, including the study of the mecha-
nisms and consequences of language change
and the methods of linguistic reconstruction.
Particular languages and areas of linguistics
vary with the instructor. (Identical with NES
540)

544. Syntactic Analysis (3) I 1994 -95 An ex-
amination of the syntactic diversity presented
by natural human languages and an explora-
tion of the issues that such diversity presents
for syntactic analysis. Topics include AUX,
word order, constituency, and subjects.
545a- 545b.* Structure of a Non -Western Lan-
guage (3 -3) [Rpt. /2] In -depth linguistic anal-
ysis of selected phonological, syntactic, and
semantic problems in a non -Western lan-
guage, concentrating on native languages of
the Southwest area. P, 101. (Identical with
AINS 545a -545b)

551.* Language Acquisition (3) II (Identical
with SP H 551)

553. Lexical and Syntactic Development (3) I
II (Identical with PYSC 551)

561.* Linguistics and the Study of Literature
(3) II 1994 -95 Identical with CCLS 561)

563.* Philosophy of Language (3) (Identical
with PHIL 563)

564. Formal Semantics (3) (Identical with
PHIL 564)

565.* Pragmatics (3) II (Identical with PHIL
565)

573.* Natural Language Processing (3) II In-
troduction to the processes underlying

speech production and comprehension:
speech sounds, words, parsing, semantics
and pragmatics. P, 101. (Identical with PHIL
573 and PSYC 573)

574.* Linguistic Perspectives on Mexican -
American Spanish and Bilingualism (3) I II
(Identical with SPAN 574)

576.* Language in Culture (3) II (Identical
with ANTH 576)

577* Discourse and Text (3) II 1993 -94 (Identi-
cal with ANTH 577)

580.* Historical Comparative Linguistics (3) I
(Identical with ANTH 580)

583. Sociolinguistics (3) I (Identical with
ANTH 583)

585.* Linguistic and Computer- assisted Ap-
proaches to Literature (3) [Rpt. /6 units] II
(Identical with GER 585)

588.* Computational Linguistics (3) I Funda-
mentals of formal language theory; syntactic
and semantic processing; the place of world
knowledge in natural language processing. P,
388 or a course in one of the following: formal
languages, syntax, data structures, or com-
pilers. (Identical with C SC 588 and PSYC 588)

595. Colloquium
a.* Linguistics (1) [Rpt. /3] I II

596. Seminar
c.* Topics in Japanese Linguistics (3)

[Rpt. /2] II (Identical with JPN 596c,
which is the home)

*May be convened with 400 -level course.

600. Current Issues in Linguistic Research (3)
[Rpt. /2] I II Current research in linguistics,
with emphasis on relationships among syn-
tax, semantics, and phonology.

696. Seminar
a. Syntax and Semantics (3) [Rpt. /2] I II
b. Topics in Phonological Theory (3)

[Rpt. /2] I II
d. Current Issues in Syntactic Theory (3) II

[Rpt. /2]
f. Linguistic Investigations and Applica-

tions (3) I II [Rpt. /2] (Identical with
COMM 696f and PSYC 696f)

h. Topics in Morphology (3) [Rpt. /2] I II S

697. Workshop
a. Linguistic Theory (3) I Open to majors

only.

Management and Policy
(MAP)
McClelland Hall, Room 405
(602) 621 -1035

Professors Michael R. Gottfredson,
Head, Lee R. Beach, Terence Connolly,
Edwin B. Hippo (Emeritus), Barbara A.
Gutek, James P. Logan (Emeritus),
Raymond A. Mulligan (Emeritus),
Thomas R. Navin (Emeritus), Greg-
ory B. Northcraft, Amnon Rapoport,
George W. Summers (Emeritus)

Associate Professors Lawton R. Burns,
Marvin Fortman, H. Brinton Milward,
David A. Tansik, Robert E. Tindall

Assistant Professors Terri L. Griffith,
Kenneth W. Koput, Sherry K.
Schneider, Christina Shalley

The department participates in pro-
grams leading to the Master of Business
Administration, the Master of Public Ad-
ministration, and the Doctor of Philoso-
phy degree with a major in manage-
ment. For information concerning these
degrees, see Requirements for Master's
Degrees /Master of Business Administration
and Master of Public Administration
elsewhere in this catalog.

For admission, the applicant is ex-
pected to have completed undergraduate
work in statistics and mathematics
through calculus (MATH 119 and 123).
Applications must submit scores on the
Graduate Record Examination or the
Graduate Management Admissions Test.

The program for the Doctor of Phi-
losophy degree is designed to prepare
individuals for careers in academia with
an emphasis on the ability to make origi-
nal and significant contributions to the
disciplines of management and policy,
and judgment and decision making,
through high quality research. To this
end, the Ph. D. program provides strong
theoretical and methodological training
to doctoral students.

500. Management Case Analysis and Presen-
tation (3) I II Written analysis of cases and
other reports; development of skills in anal-
ysis, decision making, and written and oral
presentation, with emphasis on the total sit-
uation of each case considered.

502. Organization Theory and Behavioral
Relations (3) I II The interactions, effects, and
interrelationships of managers, employees,
and organizational structures and systems.
Open only to students admitted to a B.P.A.
graduate program.

503. Human Resource Management (3) I

Principles, methods, research relevant to
management of an organization's human re-
sources, with emphasis on employment psy-
chology, training, development, compensa-
tion. P, 305 or 502.

504. Organization Development and Change
(3) II Concepts and skills relevant to persons
concerned with problem diagnosis and organ-
izational development and change. P, 305 or
502.

505. Organizational Power (3) II Develop-
ment of organizational power and influence
techniques for individuals and groups. Uses
cases and practical experience to build on
motivation, negotiation, and group dynamic
skills. P, 502.

532. Conflict and Cooperation in the Dyad
(3) I Critical exposition of the essential ideas
of two- person game theory and the findings
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of experimental research on strategic interac-
tions in the dyad.

535.* International Management (3) I II S
Analysis of management opportunities and
challenges; evaluation and formulation of
strategies of firms expanding internationally.
(Identical with PA 535)

537. Finance for New Ventures (3) I (Identical
with FIN 537)

538. Marketing, Negotiation and Decision
Tactics (3) II Development of bargaining and
decision -making skills through simulated ne-
gotiations and role playing. Open only to stu-
dents in the entrepreneurship program. P,
ECON 500a -500b, FIN 511, MKTG 500. (Iden-
tical with MKTG 538)

539. Planning of New Ventures (3) II New
venture development, financial projections,
resource assessment, and long -range plan-
ning. Open only to students in the en-
trepreneurship program. P, ECON 500a -500b,
FIN 511, MKTG 500. (Identical with FIN 539)

545. Interactive Behavior in Small Groups (3)
II Critical survey of the essential ideas of
n- person game theory (n >2) and the findings
of experimental research on social dilemmas
bargaining and coalition formation.

554. Research Methodology (3) I Behavioral
research techniques; bias, validity, reliability,
and applicable statistical techniques; critiques
of research articles and reports.

556. Gender Issues in Organizational Be-
havior (3) Reviews the research on several
topics having to do with gender and organiza-
tions, including: social determinants of career
choice; occupational sex segregation; percep-
tions of men and women as managers; gen-
der issues in motivation, leadership, and job
satisfaction; work and family issues; implica-
tions of technological change for women's
employment; organizational change including
affirmative action and comparable worth.
(Identical with SOC 556)

560. Trends in Management Theory (3) I Re-
view of management practices from the In-
dustrial Revolution to modern high technol-
ogy organizations. Focus on contemporary
organizational issues and managerial re-
sponses to them. P, 305 or 502.

568. Environmental Scanning and Business
Strategy (3) I II (Identical with MKTG 568)

571. Business Strategy and Policy Making (3)
II Case method approach to problems and
policies facing top management in making
and effecting a strategic plan. P, 500, 502, FIN
511, MKTG 500.

580a -580b. Theory of Management and Or-
ganization (3 -3) 580a: Analysis of behavior in
organizational systems; review of classical,
behavioral, and contingency theories of man-
agement with a focus on internal systems
phenomena. 580b: Organizations in their en-
vironments; analysis of organizations in the
context of their environmental interfaces. P,
305 or 502. 580a is not prerequisite to 580b.

586. Behavioral Research in Judgment and
Decision Making (3) I Theory and research
on the strategies and abilities of human
judges and decision makers. Focus is upon

behavioral, as contrasted with normative, in-
vestigation, and upon methods of improving
judgment and decision performance. P, statis-
tics.

595. Colloquium

*May be convened with 400 -level course.

600. Behavioral Science Theory and Method
in Management (3) [Rpt. /1] I Conceptual and
theoretical frameworks for the analysis of
management problems from a behavioral sci-
ence perspective. Emphasis on formulation of
research questions and alternative research
strategies for answering them.

635. Issues in Rural Health Care (3) II (Iden-
tical with NURS 635)

693. Internship

696. Seminar
a. Development Administration (1 -3) I II
b. Program Planning and Development

(1 -3) III
c. Performance Measurement and Ac-

countability (1 -3) I II
d. Judgment and Decision Making (3)

[Rpt. /2] II P, 586.
e. Health Services Administration (1 -3) I II
g. Criminal Justice Administration (1 -3) I II
h. Land -Use Regulation (3) I II (Identical

with PLNG 696h)
Environmental Planning (3) I II (Identi-
cal with PLNG 696j)
Planning Administration (3) I II (Identi-
cal with PLNG 696k)

1. Organizational Behavior (3) [Rpt./
6 units] I II P, 600.

n. Research Design: Statistical Methods
(2 -4) I II

1

k.

Management Information
Systems (MIS)
BPA Building, Room 406
(602) 621 -2748

Professors David E. Pingry, Head, An-
drew D. Bailey, Jr., Seymour Good-
man, Barbara Gutek, James F. LaSalle,
Jay F. Nunamaker, Jr.

Associate Professor Nicholas Aquilano,
Moshe Dror, Sudha Ram, Olivia R. Liu
Sheng, Douglas R. Vogel

Assistant Professors Ai -Mei Chang,
Hsinchun Chen, Joey George, Janny
Leung, Sarma Nidumolu, Titus Pur -
din, Pamela Slaten, Asoo Vakharia,
Suzanne Weisband

The department offers a program lead-
ing to the Master of Science degree with
a major in management information sys-
tems. The department also participates
in programs leading to the Master of
Business Administration, Master of Pub-
lic Administration, and Doctor of Phi-
losophy (major in management) degrees.

Management information systems in-
volves the use of computers in organiza-
tions and the integration of computer

skills with the functional areas of man-
agement. Education in management in-
formation systems enables students to
pursue careers involving the use, defini-
tion, analysis, design, implementation,
and operation of computer information
systems.

To be considered for admission, appli-
cants must have earned a competitive,
acceptable score on the Graduate Man-
agement Admissions Test and a competi-
tive undergraduate cumulative grade -
point average. Applicants must also have
completed preparatory work in mathe-
matics, statistics and business.
The program requires the completion of
30 graduate units, including a master's
project (696h).
501. Management Information Systems (3) I
Introduction to managerial issues raised by
the use and implementation of information
technologies in business. Emphasis is on or-
ganization and technical foundations of infor-
mation systems; problem solving skills using
PC -based software.

507a -507b. Information Systems Architecture
and Data Communications (3 -3) 507a: Funda-
mental concepts of operating systems. The
principles and techniques required for engi-
neering and understanding operating systems
are covered. Examples from real systems are
given to illustrate application of particular
concepts. Hardware architecture that is rele-
vant for understanding operating systems.
50713: Comprehensive view of data and com-
puter communications. Explores key issues in
the field, in the general categories of princi-
ples (including basic concepts and terminol-
ogy used in the field); design approaches and
applications in business; standards such as
the IEEE, OSI, TCP /IP and others. P, 507a.

511.* Social Issues of Computing (3) I II S
Broad survey of the individual, organiza-
tional, cultural, social and ethical issues
provoked by current and projected uses of
computers.

521a -521b. Advanced Systems Modeling and
Simulation (3 -3) 521a: Simulation concepts,
simulation software, modeling of systems,
model validation, selecting input probability
distributions, random variate generation, sta-
tistical analysis of output data and SIMAN
simulation language. P, fundamental knowl-
edge of probability and statistics. 521b: Mod-
eling and analyzing complex business sys-
tems using advanced simulation and
statistical techniques. A semester project is re-
quired. P, 521a or equivalent course. (Identical
with C SC 521a -521b)

522.* Mathematical Programming and Ap-
plications (3) I Formulation and solution of
mathematical programming models for deci-
sion making. Topics include linear program-
ming, network flow models and integer pro-
gramming. These models are applied in
systems design, manufacturing, logistics, fi-
nance, and other areas. P, MATH 119.

531a -531b. Data Structures and Database
Management (3 -3) 531a: Abstract data types,
data structures and their implementation in
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Pascal programs. Data structures covered in-
clude stacks, queues, lists and trees. 531b: In-
troduction to concepts of database processing
in comparison with file processing. Review of
file organization and relevant data structures.
Detailed study of various tools needed for
logical and physical design. Detailed study
of data flow diagrams and the entity -
relationship model, Relational and CODASYL
database models, as well as implementation
aspects for a database system. Database ap-
plications using SQL /DS on the IBM 3090. P,
531a or equivalent data structure course and
knowledge of the IBM 3090 (VM /CMS en-
vironment"
541a -541b. Computer -Aided Information
Systems Analysis and Design (3 -3) Introduc-
tion to the management and techniques asso-
ciated with software development, both do-
mestically and internationally with focus on
the analysis and design stages. Emphasizes
international issues. Involves "hands -on" ex-
perience with Computer -Aided Software En-
gineering (CASE) tool. (Identical with C SC
541a -541b)

550.* International Dimensions of Informa-
tion Technologies (3) I National and regional
information technology development strat-
egies and policies; IT and national sov-
ereignty; development and control of global
"information highways;" impact of public and
business policies on information systems de-
sign and use; international institutions and
IT; convergence or divergence of information
systems across countries, regions and interna-
tional economic sectors.

551.* Advanced Business Programming (3) I
Business systems programming environment;
basic and advanced COBOL; file organization
and access methods; external sort and multi -
key files; 4GLs in data processing. P, 501.

553.* Software Systems (3) I II Software de-
velopment and software engineering; brings
together the elements of programming lan-
guage, operating system, and development
techniques; teaches and uses the C program-
ming language and the Unix operating sys-
tem.

554. Computer Graphics (3) II Interactive
computer graphics; user interface design; pic-
torial data structures and management. P,
531a.

567. Design and Control of Production Sys-
tems (3) II Introduction to the basic concepts
in operations management. Topics covered in-
clude project planning, aggregate planning,
forecasting, classical inventory models, linear
programming and simulation. Open only to
graduate students in BPA.

570. Management and Evaluation of Infor-
mation Systems (3) I II The methodologies of
economics and management information sys-
tems applied to the problem of designing and
evaluating information systems for a profit -
maximizing firm. An MBA integrative course.
Open only to students admitted to BPA grad-
uate programs. P, 501, ACCT 550, ECON 500a.
(Identical with ACCT 570 and ECON 570)

572. Operations Management (3) I Manufac-
turing operations from a tactical standpoint.
Major topics include materials requirements

planning, capability management, scheduling
and JIT planning and control. P, 567 or con-
sent of instructor.

573a-573b.* Production and Operations Man-
agement (3 -3) Productive systems, including
service type industries; activities entailed in
selecting, designing, operating, controlling,
and updating systems. 573a: Forecasting, ag-
gregate planning, MRP, inventory models un-
der uncertainty, scheduling. P, 373. 573b: Ca-
pacity expansion and faculty location, facility
layout, assembly line balancing, new tech-
nologies (GT, FMS, CAD /CAM) project man-
agement, case studies in manufacturing and
services.

574.* Current Topics in Operations Manage-
ment (3) II Coverage of new techniques and
technologies in operations management. Ex-
amples of topics that may be covered are JIT,
OPT, robotics. P, 473b or CR.

575.* Productivity Improvement (3) I Topics
in productivity measurement, evaluation and
control: work measurement, job design, sta-
tistical quality control, productivity improve-
ment through effective management. P, 373.

576.* Management of Service Operations (3)
I Application of operations management con-
cepts to service organizations; exploration of
critical issues such as facility location, layout,
scheduling, and capacity management; case
analyses and /or term project. P, 373.

577* Materials and Logistics Management
(3) I Organization and control of material flow
processes; logistical strategies and relation-
ships of procurement, handling, warehous-
ing, transportation, and inventory control. P,
373, 473a.

578.* Project Management (3) I Definition of
programs and projects, organizational forms,
developing the work breakdown structure,
scheduling techniques (PERT and CPM), con-
trol mechanisms such as milestones, cost re-
ports and progress reports. Lectures and case
analyses. P, 305, 373.

579.* Computer Models for Operations Man-
agement (3) II Use of available software pack-
ages to analyze complex operations manage-
ment problems. P, 473b or CR.
580. Introduction to Expert Systems (3) I II
An in -depth technical background of the con-
cepts and skills essential to analysis, design
and development of business expert systems.
Open only to BPA graduate students.
583. Stochastic Models in Management Sci-
ence (3) II Markov chains, models or arrival
processes, continuous -time Markov chains,
queing theory, models of computer and man-
ufacturing systems.
584. Combinatorial Optimization and In-
teger Programming (3) II Introduction to the
formulation, solution, and implementation of
integer programming models, for decision
making where the choices are discrete. Topics
include network flow models, computational
complexity, branch -and -bound and cutting -
plane methods. P, 422 or 522.
585. Manufacturing Strategy (3) II 1994 -95
Strategic issues in operations management.
Topics include process choice and position-
ing, product profiling, focused manufactur-

ing, infrastructure development, integration
of marketing, accounting and manufacturing
strategy and JIT manufacturing. P, 572 or con-
sent of instructor.

586. Operations Scheduling and Control (3
II 1993 -94 Operating and control issues in pro
ductive systems. Mathematical models of ag
gregate planning, assembly line balancing
inventory management, scheduling, hierar
chical production planning, complexity the
ory. P, 572.

588. Systems Design for Management (3) I I
Focuses on automated tools to support man
agers in organizations including office auto
mation, decision support systems, GDSS; ap
plications and methodologies for designing
implementing, and evaluating such system
and their organizational impact.

589. Mathematical Programming Software
Design and Construction (3) II Fundamental'
of building and solving optimization models
on the computer; techniques for the design
and construction of mathematical program-
ming software. P, 422.

*May be convened with 400 -level course.

611a -611b. Topics in Research Methodologies
in MIS (3 -3) 611a: Introduces beginning doc-
toral degree students and advanced master's
degree students to important research and
survey articles in the field of management in-
formation systems. 611b: Provides a knowl-
edge of research methodologies used in the
MIS discipline, including experimental de-
sign, surveys, case studies, field work, and
software engineering.

671. International Issues (3) I Analyses of in-
dustry successes and failures in global mar-
kets, focusing on the national characteristics,
company strategies and national policies be-
hind them. Case studies of more than 20
countries around the world (most of which
will be student generated). Regional develop-
ments and problems. Sectorial emphases on
international technological developments and
issues related to the globalization of the infor-
mation technologies. P, graduate standing
and at least one 500 -level MIS or equivalent
course.
680. Artificial Intelligence and Expert Sys-
tems (3) I In -depth discussions of advanced
AI topics such as natural language process-
ing, cognitive modeling techniques, machine
learning techniques, and neural network com-
puting. Hands -on projects are required. P,
531a. Open to all graduate students.
696. Seminar

a. Readings in MIS (3)
b. Group Support Systems (3)
c. Emerging Information Technologies (3)
d. Research Techniques in MIS (3)
e. Recent Advances in MIS (3)
f. Mathematical Programming (3) P, 422.
g. Advanced Topics in Data Manage-

ment (3)
h. Master's Report Projects (3) S Open to

majors only.
i. Management of Executive Information

(3) II

796. Seminar
a. Research Issues (3) [Rpt. /6 units] Open

to majors only.
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797. Workshop
a. Research Design (3) [Rpt. /5] I II P, 796a.

Marketing (MKTG)
McClelland Hall, Room 320
(602) 621 -7479
Professors Ambar G. Rao, Head, Di-

pankar Chakravarti, Joseph W. New-
man (Emeritus), John H. Wieland
(Emeritus)

Associate Professors Merrie L. Brucks,
Bernard J. Jaworski, Deborah J. Mac -
Innis, Christopher P. Puto, Richard A.
Scott, Melanie R. Wallendorf

Assistant Professors Helen H. Ander-
son, Jonathan Frenzen, Susan E.
Heckler, Pallassana Kannan, Praveen
Kopalle, Jaya'shree Mahajan

The department offers a program lead-
ing to the Master of Science degree with
a major in marketing. The department
also participates in programs leading to
the Master of Business Administration
degree with a major in business admin-
istration and the Doctor of Philosophy
degree with a major in management. For
information concerning these degrees
see Requirements for Master's Degrees/
Master of Business Administration and the
headnotes under Business Administration
elsewhere in this catalog.

The Master of Science degree program
prepares students for marketing careers
which require strong empirical research
skills. The program also is an efficient
step toward the Ph.D. program with a
major in management for students hold-
ing undergraduate degrees.

For admission, the applicant is ex-
pected to have completed undergraduate
work in managerial accounting, eco-
nomics, finance, marketing, organiza-
tional behavior, production, business
policy, statistics, and mathematics
through calculus. Some background re-
quirements may be satisfied after admis-
sion. A superior score on the Graduate
Management Admissions Test and evi-
dence of strong academic performance at
the undergraduate level are required for
admission consideration.

Credit earned in fulfilling the back-
ground requirements named above will
not count toward the 39 units of course
work required for the M.S. degree. The
39 units include nine units for either a
thesis or an internship, one of which is
required.
500. Marketing Management (3) II Scope, en-
vironment and nature of marketing manage-
ment; customer and market analysis for prod-
uct, service, price, promotion and distribution
decisions. Open only to students admitted to
B.P.A. graduate programs.

530. Management of Marketing Communica-
tions (3) I Application of communications
theory and research findings in advertising,
sales promotion, publicity, personal selling;
planning, conduct and administration of pro-
grams of information and persuasion. P, 500.

536. Innovation and Economic Growth (3) I
Role of entrepreneurship and innovation in
economic growth. Development of the new
venture idea and assessment of market poten-
tial. Open only to students in the entrepre-
neurship program. P, ECON 500a, FIN 511,
MKTG 500. (Identical with ECON 536)

538. Marketing, Negotiation and Decision
Tactics (3) II (Identical with MAP 538)

550. Consumer and Organizational Buyer Be-
havior (3) I Nature of the purchase decision
process for goods and services. Theories, con-
cepts and research methods and findings are
examined for use in management and public
policy decision making. P, 500.

551. Marketing Decision Support Systems
for Managers (3) II Applications of contempo-
rary computer- based, quantitative models
and data analysis techniques to aid marketing
management decisions. P, 500.

552. Statistical Decision Making (3) I II Prob-
ability and statistical analysis; random vari-
ables, sampling distributions, hypothesis test-
ing, Bayesian analysis, time series, statistical
investigation. Open only to students admitted
to a BPA graduate program. P, MIS 400, or
MATH 119 and 123.

554.* Management of Sales Operations (3) I
II The sales function and its relationship to
the total marketing program; sales strategies
and objectives; development and administra-
tion of sales organizations; control and eval-
uation of sales operations. P, 361, 376, MATH
123.

557. Industrial Marketing (3) II Problems and
methods of marketing decision making in in-
dustrial, government and high -tech markets.
P, 500.

559. Product Strategy (3) II Formulating and
implementing strategy for growth; analyzing
and influencing market structure; developing,
pricing, testing new entries; managing the
portfolio. P, 500.
560. International Marketing (3) II Marketing
planning and strategies for foreign environ-
ments; cultural, political, economic factors af-
fecting the international marketer, multina-
tional corporation and multinational market
groups. P, 500.
565. Management for Global Competitive
Success (3) II Developing comprehensive
strategies and programs for delivering quality
goods and services to consumers as a basis
for global competitive success. P, 500 or con-
sult department before enrolling.
568. Environmental Scanning and Business
Strategy (3) II An MBA integrative course.
How information from the economy can be
used to develop a firm's competitive strategy.
Multi- disciplinary, using concepts from eco-
nomics, marketing and management. Open
only to BPA graduate students. Includes case
method approach to problems facing top
management in making and effecting a strate-

gic plan. P, 500, ECON 500, FIN 511. (Identical
with ECON 568 and MAP 568)

572. Marketing Research for Managers (3) I
Specification of management information
needs, evaluation of research proposals and
findings, methods of gathering and analyzing
data, administrative aspects of research and
decisions. P, 500.

582. Multivariate Analysis in Management
(3 -3) 582a: Multiple, polynomial, stepwise re-
gression including indicator variables, in-
ference, remedial measures. 582b: Analysis of
variance and covariance, principal compo-
nents, discriminant analysis, canonical cor-
relation. P, 552 or STAT 275. 582a is not pre-
requisite to 582b.

*May be convened with 400 -level course.

672. Survey and Qualitative Marketing Re-
search Methods (3) I Survey and qualitative
research for marketing management informa-
tion needs; secondary data search methods;
instrumentation, sampling, field work and
data analysis; ethnographic, depth interview
and projective methods. P, 500.

673. Experimental Research Methods in Mar-
keting (3) I Statistical, methodological and in-
terpretive issues in the design of laboratory
and field experiments /quasi- experiments for
marketing and consumer research. P, 500.

695. Colloquium
a. Research in Marketing (1) [Rpt. /7] I II

696. Seminar
a. Perspectives and Principles for Research

in Marketing (3) I
b. Marketing Theory (3) II P, 696a.
c. Marketing Management and Strategy

(3) I 1994 -95 P, admission to marketing
graduate program or approval of de-
partment.

d. Consumer Behavior (3) I 1993 -94 P, ad-
mission to marketing graduate program
or approval of department.

e. Marketing Organization and Systems
(3) II 1994 -95 P, 696a or approval of de-
partment.

f. Marketing Decision Models and Sup-
port Systems (3) II 1993 -94 P, 696a,
MATH 125a -125b, 215.

Materials Science and
Engineering (MSE)
Mines Building, Room 131
(602) 621 -6070
Professors Donald R. Uhlmann, Head,

Paul D. Calvert, William G. Davenport,
Louis J. Demer (Emeritus), J. Brent
Hiskey, Kenneth L. Keating (Emer-
itus), W. David Kingery, David C.
Lynch, Thomas M. Morris (Emeritus),
Daniel J. Murphy (Emeritus), David R.
Poirier, Srini Raghavan, Sigmund L.
Smith (Emeritus), Richard A. Swalin,
Terry T. Triffet (Emeritus), Michael C.
Weinberg

Associate Professors Dunbar P. Birnie, III,
Pierre A. Deymier
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Assistant Professors Brian D. Fabes,
Supapan Seraphin, Brian J.J. Zelinski

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with a major in
materials science and engineering.

The graduate programs in the depart-
ment are designed to provide advanced
study in the fields of materials proper-
ties, materials structures, and materials
processing. Emphasis is placed on met-
als, alloys, electronic materials, ceramics,
and composites. Courses and research
are provided in extraction, thermody-
namics, kinetics, transport, microstruc-
tural characterization, physical proper-
ties, processing and application.

Degrees

Master of Science: The course require-
ments for the Master of Science degree
are 18 units of regularly scheduled 500 -
level courses specified by the depart-
ment; 4 units of colloquium, indepen-
dent study, or regularly scheduled
graduate -level courses; and 8 units of
thesis (30 units total). Precise details of
the course requirements are available
from the department office.

Students may transfer up to six units
of course work completed at other in-
stitutions. This transfer of graduate
credit must be requested from the Grad-
uate College by the student after he or
she has satisfactorily completed one
semester at the University. A student
must take a minimum of 20 units in resi-
dence.

Applicants with undergraduate back-
grounds in materials science and engi-
neering or in related science disciplines
such as chemistry, geology, physics, or
other related engineering fields can be
admitted to the Master of Science pro-
gram. Graduate students entering the
program from other disciplines should
have similar mathematics, chemistry,
and physics backgrounds as in the un-
dergraduate curriculum in materials sci-
ence and engineering. Those students
who are deficient in any of these courses
should take them after admission to the
Master of Science program.

Doctor of Philosophy: A graduate study
program will be designed to ensure that
each student acquires a thorough under-
standing of advanced work in the major
field as well as in an appropriate minor.
The dissertation, based on original re-
search, is expected to represent a dis-
tinct contribution to materials knowl-
edge. It should establish the fact that the
candidate is capable of independent,
original, and creative thinking. It is not
necessary that the research be entirely
on a scientific aspect of materials, but

may include economic and design con-
siderations as well.

As a general policy, applicants with an
M.S. degree in materials science and en-
gineering or an allied field, that includes
the completion of a thesis, will be admit-
ted to the Ph.D. program. Exceptional
B.S. applicants may be admitted directly
into the Ph.D. program. Completion of
the Ph.D. program requires at least 63
units of graduate courses. These will in-
clude (1) 36 units of courses in the major
subject (one -half of which must be in
regularly -scheduled classes); (2) 18 units
of dissertation; and (3) completion of a
minor program. Up to 30 units from a
completed M.S. degree program may be
credited towards the Ph.D. Precise de-
tails of the Ph.D. course requirements
are available from the department office.

501. Planning for Discovery: Problem Selec-
tion and Proposal Preparation (3) II Genera-
tion and organization of ideas into an effec-
tive research program. Problem selection,
research planning, research proposal prepa-
ration and presentation. (Identical with
ENGR 501)

502. Research Proposal Preparation (3) I Or-
ganization and planning of a specific research
initiative in consultation with a potential ad-
visor, to expedite the selection and definition
of a dissertation topic. (Identical with ENGR
502)

503. Applied Surface Chemistry (3) I Funda-
mentals of surface phenomena, characteriza-
tion of solid- vapor, solid- liquid and liquid -
vapor interfaces, applications in ceramics,
electronic and biomedical materials process-
ing. P, a basic course in physical chemistry.

505.* Advanced Extractive Metallurgy (3) II
Hydrometallurgy: physical chemistry and ki-
netics of hydrometallurgical processes includ-
ing leaching, solvent extraction and metal re-
covery; flowsheet design and optimization.
Pyrometallurgy: analysis, control and opti-
mization of pyrometallurgical processes. Field
trip. P, 380.

509.* Transport Phenomena (3) I Principles of
momentum, energy and mass transport, as
applied to materials processing. P, 240, MATH
254.

510. Thermodynamic Characterization of
Materials (3) I Advanced treatment of .ther-
modynamics as applied to materials. Special
topics include surfaces, interfaces, phase
transformations. P, 240.

511.* Mineral Processing (3) I (Identical with
MN E 511)

512.* Physical Chemistry of Materials (3) I

Physical and chemical topics of interest to
material scientists including surface chemis-
try, electrochemistry and chemical kinetics.

523.* Electrochemistry in Materials Science
(3) I Principles and applications of elec-
trochemistry in materials science with em-
phasis on charge- transfer reactions at
electrode -solution interfaces; including elec-

trodeposition, electroforming, electrolessplat-
ing. P, 240.

524.* Physics and Chemistry of Ceramic Ma-
terials (3) II Ceramic crystal structures, crystal
chemistry, phase equilibria and sintering the-
ory. P, 260 or consult department before en-
rolling.

531.* Science and Technology of Magnetic
Recording Materials (3) I Magnetic properties
of materials, materials for magnetic record-
ing, technology of magnetic recording. P, a
basic course in chemistry or materials science.

532. Solid -Fluid Reactions (3) I (Identical
with CH E 532)

533. Imperfections in Solids (3) I Nature and
behavior of imperfections in metal, ceramic,
and semiconductor crystals and polycry-
stalline aggregates, and their effects on vari-
ous properties. P, 360.

534. Advanced Topics in Electronic Materials
(3) [Rpt. /2] 1994 -95 Topics to be selected from
ferroelectrics, opti- electronics, wave guides,
and semiconductor materials. (Identical with
ECE 534 and OPTI 534)

535.* Corrosion and Degradation (3) II The
science of corrosion and degradation reac-
tions and its application to engineering prob-
lems. P, 331R; 412 or CHEM 480b or CR.
(Identical with CH E 535)

536. Advanced Microstructural Characteriza-
tion by Transmission Electron Microscopy (3)
I Theory and applications of high -resolution
transmission electron micropscopy, nanodif-
fraction, energy- dispersive x -ray spectros-
copy, and electron energy loss spectroscopy
for characterizing microstructural and chemi-
cal features of solids. 2R, 3L. P, 480,489.

540.* Thermodynamics of Condensed Phases
(3) I Advanced treatment of the principles of
thermodynamics with application to elec-
tronic and optical materials; emphasis on so-
lutions, defect chemistry and modeling of
multicomponent systems. P, 240.

542a- 542b.* Physical Engineering Design
(2 -2) Application of engineering design princi-
ples to materials applications and processes.
542a: Product and Process Design. 542b: Cost
and Economic Analysis.

544.* Design Competition (3) II Students uti-
lize their research experience in formulating
and developing a materials design project
which they present and defend before a re-
view panel. Team design and research is em-
phasized.

551. Atomistic Computational Techniques in
Materials Science (3) II Monte Carlo and mo-
lecular dynamics techniques; classical and
quantum dynamical models; application to
calculation of materials properties (structural,
thermodynamic, transport, electronic proper-
ties).

552.* Nondestructive Evaluation of Materials
(3) II Introduction to the nondestructive test-
ing and evaluation of the various classes of
engineering materials. Methods considered
include leak detection, penetrant, electromag-
netic, radiographic, ultrasonic, electrical, elec-
tronic, eddy current, acoustic emission, and
thermal. 2R, 3L. P, 331R or 360, or CR.
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553. Mechanical Properties of Materials (3) II
1994 -95 Creep, fatigue, yielding, and fracture
of materials. Emphasis on the effects of mi-
crostructure and bonding on the strength of
metals, ceramics, glasses, and polymers. P,
MATH 254, CHEM 103a.

554. Electronic Packaging Principles (3) I II

(Identical with ECE 554)

555.* Physical Metallurgy and Processing of
Steel (3) I Equilibrium and nonequilibrium
transformations and phases, effects of alloy
elements on important transformations in
steel, isothermal transformation diagrams
and continuous cooling diagrams. Processing
aspects include heat treating, heat transfer
during cooling and quenching, segregation
effects, and surface hardening techniques. 2R,
3L. P, 331R or 380; 409 or A ME 442.

557.* Integrated Circuit Laboratory (3) I II
(Identical with ECE 557)
560.* Materials Science of Polymers (3) II In-
troduction to physical properties of polymers.
Microstructure, crystallization, rheology, re-
laxation and mechanical properties.
561.* Biological and Synthetic Materials (3) II
1993 -94 Structural materials in biology include
fibers (tendon and silk), rubber (elastin),
composites (bone) and ceramics (teeth and
shells). Their properties are compared with
synthetics.
562.* Structure and Properties of Polymers
(3) I 1994 -95 Topics of intensive current devel-
opment in polymer science. In each case, the
relation between molecular structure, mor-
phology and properties will be explored.
Shows how polymers can be designed and
tuned to have the properties needed to fulfill
specialized functions. Topics include high
modulus fibers, nonlinear optical properties,
conducting polymers and resins for com-
posite materials.
565.* Microelectronic Packaging Materials
(3) I Design of microelectronic packaging sys-
tems based on the electrical, thermal and me-
chanical properties of materials. Chip, chip
package, circuit board and system designs are
considered. (Identical with ECE 565)

570.* Technology of Polymers and Ceramics
(3) I Processing and properties of glasses and
ceramics in a wide range of technological ap-
plications. Discussion of patent literature.
571.* The Formation and Structure of Glass
(3) I The glass transition, Kauzmann's para-
dox, kinetic theory of glass formation, physics
and chemistry of glass making, glass struc-
ture, thermal properties.
572. Kinetics Processes in Materials Science
(3) II Survey of the kinetics of fundamental
processes of importance in materials science.
Chemical reaction rate theory of activated
processes, diffusion and diffusion controlled
processes, kinetics of nucleation and growth,
JMA theory, precipitation kinetics, rates of
gas -solid reactions, adsorption, and relaxa-
tion phenomena. P, 510 required; 409/509 rec-
ommended.

579.* Culture and Materials Technology (3) I
(Identical with ANTH 579)

580.* Experimental Methods for Microstruc-
tural Analysis (3) II An introduction, through

a combination of lectures and laboratory ex-
periences, to both established and new tech-
niques for microstructural characterization of
materials.

585.* Technological Forecasting (3) I Intro-
duction to basic forecasting technologies
which include causal models, trend extrapola-
tion, growth curves, relevance trees and other
models. The role of forecasting in business
and government will be discussed. P, MATH
125b or knowledge of calculus.

586.* Technology and Society (3) I The evolu-
tion of our technological civilization will be
discussed with emphasis on possible future
models of technological organizations and on
the changing roles of the scientist and engi-
neer.

588.* Scanning Electron Microscopy (3) I
Theoretical and practical aspects of electron -
beam microanalysis. Lab emphasizes projects
and independent research using scanning
electron microscopy and energy dispersive
X -ray analysis. 2R, 3L. Field trips. Consult de-
partment before enrolling.

589.* Transmission Electron Microscopy of
Materials (3) I Transmission electron micro-
scopy in materials characterization. Specimen
preparation; instrumental techniques; inter-
pretation of micrographs and diffraction pat-
terns. 2R, 3L. P, 480 or 580 or consult depart-
ment before enrolling.

595. Colloquium
a. Materials (1) [Rpt. /5] II

*May be convened with 400 -level course.

602. Science
(2) [Rpt. /4 units] II Discussion of several re-
cent theoretical methods or experimental
techniques which have been applied to the
study of materials. Topics vary from year to
year.

652. Statistical Thermodynamics in Mate-
rials Science (3) I Introduction to classical and
quantum statistical thermodynamics as ap-
plied to materials science. Electronic proper-
ties of metals and semiconductors; phase
transformations. P, 510 or other classical ther-
modynamics course.

Mathematics (MATH)
Mathematics Building, Room 108
(602) 621 -6892

Professors Alan C. Newell, Head, Clark T.
Benson, John Brillhart, M.S. Cheema
(Emeritus), James R. Clay, Jim M.
Cushing, Jack L. Denny (Statistics),
William G. Faris, Hermann Flaschka,
W.M. Greenlee, Helmut Groemer,
Larry C. Grove, Deborah Hughes Hal -
let, George L. Lamb (Optical Sci-
ences), C. David Levermore, Peter
Li, David O. Lomen, John S. Lomont
(Emeritus), David Lovelock, Henry B.
Mann (Emeritus), Warren May, Jerry
Moloney, Donald E. Myers, Yves
Pomeau, Alwyn C. Scott, Moshe

Shaked, Arthur Steinbrenner (Emer-
itus), Michael Tabor, Elias Toubassi,
William Y. Velez, Stephen S. Wil-
loughby, Lai -Sang Young, Vladimir
Zakharov

Associate Professors William E. Conway,
Carl L. DeVito, Nicholas M. Ercolani,
David Gay, Oma Hamara, Thomas G.
Kennedy, Theodore W. Laetsch,
Daniel Madden, William G. McCallum,
John N. Palmer, Douglas M. Pickrell,
Wayne Raskind, Zhen -Su She, Fred-
erick W. Stevenson, Richard B.
Thompson, Maciej P. Wojtkowski,
Bruce Wood, A. Larry Wright (Statis-
tics)

Assistant Professors Bruce J. Bayly,
Moysey Brio, Kwok Chow, Marta
Civil, Samuel Evens, Paul Fan, Leonid
Friedlander, Robert S. Maier, Marek
Rychlik, Douglas Ulmer, Jan Wehr,
Xue Xin

The department offers programs leading
to the Master of Arts, Master of Science,
and Doctor of Philosophy degrees with a
major in mathematics. Concentrations
are available in pure, applied, or com-
puter mathematics or in probability and
statistics. As there are no sharp bound-
aries between these concentrations, stu-
dents are encouraged to pursue a broad
range of mathematical topics. Programs
are planned in consultation with the de-
partmental faculty. In cooperation with
the College of Education, the depart-
ment also offers work leading to the
Master of Education degree with a teach-
ing major in mathematics. For informa-
tion concerning this degree see Require-
ments for Master's Degrees /Master of
Education elsewhere in this catalog.

To be admitted, applicants must have
completed the equivalent of an under-
graduate major in mathematics with at
least fifteen units of upper- division or
higher level work including one semes-
ter each of advanced analysis at the level
of Math. 425, modern algebra at the level
of 415, and linear algebra at the level of
413. Applicants are asked to submit
scores on the Graduate Record Examina-
tion.

Students in master's degree programs
are required to pass the Computer Pro-
gramming examination of the Depart-
ment of Mathematics as a part of the
graduate program.

Degrees

Master of Arts: This program is for stu-
dents who wish to combine mathematics
with some other discipline. The program
must include between 9 and 12 units of
approved work outside the department.
No thesis is required.

Master of Science: This program is for
students who wish to concentrate their
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graduate credits in mathematics. At least
one of the sequences 511a -511b,
520a -520b, 523a -523b, or 534a -534b is re-
quired, and at most, six units of ap-
proved work outside the department
may be included in the program.

Doctor of Philosophy: The major course
work consists of at least 36 graduate
units. Commonly the minor, consisting
of at least 12 units of approved courses,
is within the department in a concentra-
tion different from the major. A minor
consisting of approved courses outside
the department is also encouraged.
There is a language requirement which
can be satisfied in any two of the follow-
ing: French, German, Russian, or corn -
puter programming. The principal com-
ponent of the program is the completion
of a dissertation involving original cre-
ative research. Ph.D. candidates with
other majors who wish to minor in
mathematics are required to take four
graduate level courses in mathematics
and a written examination which covers
the content of those courses.

The faculty of the Department of
Mathematics carries on research (and re-
search seminars) in a variety of purely
mathematical and interdisciplinary
fields. In algebra and number theory, re-
search includes finite groups, rings, as-
sociative algebras, algebraic number the-
ory, and primality testing. Research in
analysis is being carried out on un-
bounded operators, quantum fields, rela-
tivity, and nonlinear problems of ecol-
ogy, chemistry, and fluid dynamics. In
geometry, there is work on convex sets,
incidence geometry, and fibre bundles;
in probability and statistics, projects in-
volve geostatistics, reliability theory, and
nonparametric inference. A detailed
summary of faculty research appears
yearly and is available on request.
502.* Mathematical Logic (3) I 1993 -94 Sen-
tential calculus, predicate calculus; consis-
tency, independence, completeness, and the
decision problem. Designed to be of interest
to majors in mathematics or philosophy. P,
124 or 125a or PHIL 325. (Identical with C SC
502)

503.* Foundations of Mathematics (3) II
1994 -95 Topics in set theory such as functions,
relations, direct products, transfinite induc-
tion and recursion, cardinal and ordinal arith-
metic; related topics such as axiomatic sys-
tems, the development of the real number
system, recursive functions. P, 215. (Identical
with PHIL 503)

504.* History of Mathematics (3) I The devel-
opment of mathematics from ancient times
through the 17th century, with emphasis on
problem solving. The study of selected topics
from each field is extended to the 20th cen-
tury. P, 125b.

511a -511b. Modern Algebra (3 -3) Structure of
groups, rings, modules, algebras; Galois the-
ory. P, 415 and 416, or 413 and 415.

513.* Linear Algebra (3) II Vector spaces, lin-
ear transformations and matrices, eigen-
values, bilinear forms, orthogonal and unitary
transformations. P, 215.

514a -514b. Algebraic Number Theory (3 -3)
1993 -94 Dedekind domains, complete fields,
class groups and class numbers, Dirichlet unit
theorem, algebraic function fields. P, 511b.

515.* Introduction to Abstract Algebra (3) I
Introduction to groups, rings, and fields. P,
323.

516.* Second Course in Abstract Algebra (3)
II A continuation of 515. Topics may include
Galois theory, linear and multilinear algebra,
finite fields and coding theory, Polya enumer-
ation. P, 415.

517a -517b. Group Theory (3 -3) 1994 -95 Selec-
tions from such topics as finite groups, non-
commutative groups, abelian groups, charac-
ters and representations. P, 511b.

518. Topics in Algebra (3) [Rpt. /36 units] I II
Advanced topics in groups, rings, fields, al-
gebras; content varies.

519. Topics in Number Theory and Com-
binatorics (3) [Rpt. /36 units] I II Advanced
topics in algebraic number theory, analytic
number theory, class fields, combinatorics;
content varies.

520a -520b. Complex Analysis (3 -3) 520a: Ana-
lyticity, Cauchy's integral formula, residues,
infinite products, conformal mapping, Dirich-
let problem, Riemann mapping theorem. P,
424. 520b: rudiments of Riemann surfaces. P,
520a or 582.

521.* Fourier Series and Orthogonal Func-
tions (3) I Linear spaces, orthogonal func-
tions, Fourier series, Legendre polynomials
and Bessel functions. P, 254 or 355.

522a- 522b.* Advanced Analysis for Engineers
(3 -3) Laplace transforms, Fourier series, par-
tial differential equations, vector analysis, in-
tegral theorems, matrices, complex variables.
522a is not prerequisite to 522b. Both 522a and
522b are offered each semester. Not applicable
to M.A., M.S., or Ph.D degrees for math ma-
jors. P, 254 or 355.

523a -523b. Real Analysis (3 -3) Lebesque mea-
sure and integration, differentiation, Radon -
Nikodym theorem, Lp spaces, applications. P,
425.

524.* Elements of Complex Variables (3) I II
Complex numbers and functions, conformal
mapping, calculus of residues. P, 223.

525.* Real Analysis of One Variable(3) I Con-
tinuity and differentiation of functions of one
variable. Riemann integration, sequences of
functions and uniform convergence. P, 223
and 323.

526.* Real Analysis of Several Variables (3) II
Continuity and differentiation in higher di-
mensions, curves and surfaces; change of co-
ordinates; theorems of Green, Gauss and
Stokes, exact differentials. P, 424.

527a -527b. Principles of Analysis (3 -3)
Advanced -level review of linear algebra and
multivariable calculus; survey of real, com-
plex and functional analysis, and differential
geometry with emphasis on the needs of ap-

plied mathematics. P, 410, 424, and a differen-
tial equations course.

528a -528b. Banach and Hilbert Spaces (3 -3)
1994 -95 Introduction to the theory of normed
spaces, Banach spaces and Hilbert spaces, op-
erators on Banach spaces, spectral theory of
operators on Hilbert spaces, applications. P,
523a, 527h, or 583b.

529. Topics in Modern Analysis (3) [Rpt./
36 units] I II Advanced topics in measure and
integration, complex analysis in one and
several complex variables, probability, func-
tional analysis, operator theory; content
varies.

530.* Second Course in Geometry (3) II
1994 -95 Topics may include low- dimensional
topology; map coloring on surfaces (Hea-
wood's estimate, Ringel -Young theory), knots
and links or projective geometry. P, 215. Not
applicable to M.A., M.S., or Ph.D. degrees in
Mathematics.

534a -534b. Topology- Geometry (3 -3) Point set
topology, the fundamental group, calculus on
manifolds. Homology, de Rham cohomology,
other topics. Emphasis will be emphasized. P,
415 and 425.

536a -536b. Algebraic Geometry (3 -3) 1994 -95
Affine and projective varieties, morphisms
and rational maps. Dimension, degree and
smoothness. Basic coherent sheaf theory and
Cech cohomology. Line bundles, Riemann-
Roch theorem. P, 511, 520a, 534a.

537a -537b. Global Differential Geometry
(3 -3) 1993 -94 Surfaces in R3, structure equa-
tions,
allel transport, geodesics, calculus' of varia-
tions. Jacobi fields and conjugate points,
topology and curvature; Riemannian geome-
try, connections, curvature tensor, Rieman-
nian submanifolds and submersions, sym-
metric spaces, vector bundles. Morse theory,
sympectic geometry. P, 534a -534b.

538. Topics in Geometry and Topology (3)
[Rpt. /36 units] I II Advanced topics in point
set and algebraic topology, algebraic geome-
try, differential geometry; content varies.

539. Algebraic Coding Theory (3) II 1993 -94
Construction and properties of error correct-
ing codes; encoding and decoding procedures
and information rate for various codes. P, 415.
(Identical with ECE 539)

543.* Theory of Graphs and Networks (3) II
Undirected and directed graphs, connectivity,
circuits, trees, partitions, planarity, coloring
problems, matrix methods, applications in di-
verse disciplines. P, 215 or 223 or 243. (Identi-
cal with C SC 543)

546.* Theory of Numbers (3) I 1994 -95 Di-
visibility properties of integers, primes, con-
gruences, quadratic residues, number -
theoretic functions. P, 215.

54Z* Combinatorial Mathematics (3) II
1994 -95 Enumeration and construction of ar-
rangements and designs, generating func-
tions; principle of inclusion-exclusion; recur-
rence relations; a variety of applications. P,
215 or 243.

550. Mathematical Population Dynamics (4)
II (Identical with ECOL 550)
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553a -553b. Partial Differential Equations
(3 -3) 1994 -95 Theory and examples of linear
equations; characteristics, well -posed prob-
lems, regularity, variational properties,
asymptotics. Topics in nonlinear equations,
such as shock waves, diffusion waves, and es-
timates in Sobolev spaces. P, 523b or 527b or
583b.

555.* Elementary Partial Differential Equa-
tions (3) II Theory of characteristics for first
order partial differential equations; second
order elliptic, parabolic, and hyperbolic equa-
tions. P, 254 or 355.

556.* Applied Partial Differential Equations
(3) II Properties of partial differential equa-
tions and techniques for their solution:
Fourier methods, Green's functions, numeri-
cal methods. P, 322 or 421 or 422a.

557a -557b. Dynamical Systems and Chaos
(3 -3) 1993 -94 Qualitative theory of dynamical
systems, phase space analysis, bifurcation,
period doubling, universal scaling, onset of
chaos. Applications drawn from atmospheric
physics, biology, ecology, fluid mechanics and
optics. P, 422a -422b or 454.

563a -563b. Probability Theory (3 -3) 1994 -95
563a: Introduction to measure theory, strong
law of large numbers, characteristic functions,
the central limit theorem, conditional expec-
tations, and discrete parameter martingales.
P, 464. 563b: A selection of topics in stochastic
processes from Markov chains, Brownian mo-
tion, the functional central limit theorem, dif-
fusions and stochastic differential equations,
martingales. P, 563a, 468 recommended.

564.* Theory of Probability (3) I II Probability
spaces, random variables, weak law of large
numbers, central limit theorem, various dis-
crete and continuous probability distribu-
tions. P, 322 or 323. (Identical with STAT 564)

565a -565b. Stochastic Processes (3 -3) 1993 -94
Stationary processes, jump processes, diffu-
sions, applications to problems in science and
engineering. P, 468.

566a.* Theory of Statistics (3) I (Identical
with Stat. 566a)

568.* Applied Stochastic Processes (3) II Ap-
plications of Gaussian and Markov processes
and renewal theory; Wiener and Poisson pro-
cesses, queues. P, 464. (Identical with Stat.
568)

573. Theory of Computation (3) II (Identical
with C SC 573)

575a -575b. Numerical Analysis (3 -3) Error
analysis, solution of linear systems and non-
linear equations, eigenvalues interpolation
and approximation, numerical integration,
initial and boundary value problems for ordi-
nary differential equations, optimization. P,
475b and 455 or 456. (Identical with C SC
575a -575b)

577. Topics in Applied Mathematics (3)
[Rpt. /36 units] I II Advanced topics in
asymptotics, numerical analysis, approxima-
tion theory, mathematical theory of me-
chanics, dynamical systems, differential equa-
tions and inequalities, mathematical theory of
statistics; content varies.

578. Computational Methods of Algebra (3)
II Applications of machine computation to

various aspects of algebra, such as matrix al-
gorithms, character tables and conjugacy
classes for finite groups, coset enumeration,
integral matrices, crystallographic groups. P,
415 and a knowledge of scientific computer
programming language. (Identical with C SC
578)

579.* Game Theory and Mathematical Pro-
gramming (3) II 1993 -94 Linear inequalities,
games of strategy, minimax theorem, optimal
strategies, duality theorems, simplex method.
P, 410 or 413 or 415. (Identical with C SC 579)

582. Applied Complex Analysis (3) II 1993 -94
Representations of special functions, asymp-
totic methods for integrals and linear dif-
ferential equations in the complex domain,
applications of conformal mapping, Wiener -
Hopf techniques. P, 422b or 424.

583a -583b. Principles and Methods of Ap-
plied Mathematics (3 -3) Boundary value
problems; Green's functions, distributions,
Fourier transforms, the classical partial dif-
ferential equations (Laplace, heat, wave) of
mathematical physics. Linear operators, spec-
tral theory, integral equations, Fredholm the-
ory. P, 424 or 422b or CR, 520a.

584.* Operational Mathematics (3) I Basic
concepts of systems analysis, Fourier and
Laplace transforms, difference equations, sta-
bility criteria. P, 421 and 424 or 422b.

585.* Mathematical Modelling (3) II Develop-
ment, analysis, and evaluation of mathemati-
cal models for physical, biological, social, and
technical problems; both analytical and nu-
merical solution techniques are required. P,
421, CR 475b, SIE 320a.

586. Case Studies in Applied Mathematics
(1 -3) [Rpt. /6 units] I II In -depth treatment of
several contemporary problems or problem
areas from a variety of fields, but all involving
mathematical modeling and analysis; content
varies.

587. Perturbation Methods in Applied Math-
ematics (3) I 1994 -95 Regular and singular
perturbations, boundary layer theory, multi -
scale and averaging methods for nonlinear
waves and oscillators. P, 422a -422b or 454.

588. Topics in Mathematical Physics (3)
[Rpt. /36 units] I II Advanced topics in field
theories, mathematical theory of quantum
mechanics, mathematical theory of statistical
mechanics; content varies.

589. Nonlinear Wave Motion (3) II 1994 -95
Nonlinear partial differential equations de-
scribing wave phenomena in water, gases,
plasmas, lasers; shocks, modulated wave
trains, parametric resonance, solitons and ex-
actly solvable equations. P, 422b or 456 or 455.

595. Colloquium
a. Math Instruction (1) [Rpt. /12 units] I II

596. Seminar
a. Topics in Mathematics (1 -3) [Rpt. /12] S
b.* Mathematical Software (3) [Rpt.] I P, 254

or 355, knowledge of "C" programming.

*May be convened with 400 -level course.

636. Information Theory (3) II 1994 -95 (Iden-
tical with ECE 636)

667. Theory of Estimation (3) I (Identical with
STAT 667)

668. Theory of Testing Hypotheses (3) II
(Identical with STAT 668)

697. Workshop
a. Problems in Computational Science (3) I

II [Rpt. /1] (Identical with PHYS 697a)

Mechanical Engineering
(See Aerospace and Mechanical
Engineering)

Media Arts
Consult the Department of Media Arts
at 621 -7352.

Medical Technology
(See Health- Related Professions)

Medicine (MED /ANES /FCM/
IMED /NEUR /OBG /OPH /PATH/
PED /PSYI /RONC /RADI /SURG)
Arizona Health Sciences Center
Room 2208
(602) 626-6518

Interdepartmental (MED)
501. Preparation for Clinical Medicine (12) I
II P, formal admission to the Ph.D. /M.D. pro-
gram and permission of the course director.
505. Social and Behavioral Science (6) I II P,
formal admission to the Ph.D. /M.D. program
and permission of the course director.

595. Colloquium
y.* Introduction to the Neurosciences I (2)

1991 -92 P, Consult department before
enrolling. (Identical with ANAT 595y,
NEUR 595y, PHCL 595y, and Psio. 595y)

z.* Introduction to the Neurosciences II (2)
1991 -92 P, 595y or consult department
before enrolling. (Identical with ANAT
595z, NEUR 595z, PHCL 595z, Psio.
595z and PSYI 595z)

596. Seminar Many interdepartmental semi-
nars are numbered at both the 500 or 600 and
the 800 levels. See 896 below for a complete
listing.

801. Preparation for Clinical Medicine (12)
I II

805. Social and Behavioral Science (6) I II

830. Supplementary Registration (1 -9)

896. Seminar
a.* Introduction to Forensic Pathology

(1 -3) II P, PATH 801 or permission of
instructor.

b. Physical and Biological Basis of Nu-
clear Medicine (2)

h. Human Sexuality (2)
j. Medical Jurisprudence (2)
k. Cardiovascular Pathophysiology (2)
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n.** Research Methods for Clinical and Epi-
demiological Studies (2) II

s. Salt, Water and Kidney Disorders (2)
t. Pathophysiology of Respiratory Dis-

eases (2)

*Available as both 696 and 896.

* *Available as both 596 and 896.

Anatomy
See Anatomy elsewhere in this catalog.

Anesthesiology (ANES)
Professors Burnell R. Brown, Jr., Head,

A. Jay Gandolfi, Charles W. Otto,
I. Glenn Sipes (Pharmacology and
Toxicology)

Associate Professors Randall C. Cork,
Stuart R. Hameroff, Stuart F. Quan
(Internal Medicine)

Assistant Professor Edward J. Frink
800. Research (1 -6) [Rpt. /1]

810. Clerkship
a. Anesthesiology (4 -6)

815. Subspecialty
a. BNI Neuroanesthesiology (4)
b. Obstetrical Anesthesia (4)
p. Critical Care Medicine (4 -6) (Identical

with IMED 815p)

891. Preceptorship
a. Anesthesiology and Subspecialties

(1 -18)

Biochemistry
See Biochemistry elsewhere in this cata-
log.

Cancer Biology
See Cancer Biology elsewhere in this cata-
log.

Family and Community
Medicine (FCM)
Professors Herbert K. Abrams (Emer-

itus), John T. Boyer (Internal Medi-
cine), Eric P. Gall (Internal Medicine),
Thomas E. Moon, Andrew W. Nichols,
Ronald E. Pust, James R. Shaw (Emer-
itus), Paul Skinner, William A. Stini
(Anthropology), Ronald E. Thompson
(Emeritus), Anthony F. Vuturo, Barry D.
Weiss

Associate Professors Evan W. Kligman,
Head, Jennie Joe, Daniel O. Levinson,
Cheryl K. Ritenbaugh, Arthur B.
Sanders (Surgery), Catherine M.
Shisslak

Assistant Professors Tamsen Bassford,
Dorian H. Cordes, Paul R. Gordon,
Denise Roe

500. Research (2 -16) [Rpt. /2]. P, basic science
courses.

570. Issues and Trends in Public Health (3) I
II S Public health methods, organizations and
services such as environmental/occupational
health; disease control; health education and

promotion; policy and legislation; and medi-
cal care.

571. International Comparison of Health
Care Systems (3) I II S Comparison of health
care systems in developing and industrialized
countries in relation to other social systems;
public /private component analyses; health
care methods and finance.
572. Population Dynamics and Family Plan-
ning (3) I II S Social/economic determinants
and consequences of population growth; be-
havioral and health aspects of human repro-
duction; organization /evaluation of selected
family planning programs.
573. Health Issues of Women and Children
(3) I II S Knowledge base, social strategies,
health policies and programs relating to
health and well -being of women, especially of
child- bearing years, and children from in-
fancy to adolescence.

574. Health Administration and Policy (3) I II
S Management processes /roles of public
health professionals; health service organiza-
tion; policy issues and resource utilization/
control; human resources management; pub-
lic health trends.
575. Environmental and Environmental
Health (3) I II S Examination of living/
working environments impacting human
health; chemical and physical stressors affect-
ing health; techniques for assessing and con-
trolling risks in air, soil and water.
576. Biostatistics in Public Health (3) I II S
Analysis and interpretation of measures of
wellness and disease association, disease out-
breaks, population surveilance, and health
promotion program evaluation.
577. Social and Behavioral Basis of Public
Health (3) I II S Social learning theory, diffu-
sion of innovations, relationship of cultural
values to behavioral change, social marketing,
high risk behavior intervention strategies,
and communication issues.
578. Public Health Nutrition (3) II Com-
munity and individual nutritional assess-
ment; risk profiles; planning, implementing
and evaluating programs; international; na-
tional and local resources /programs; Healthy
People 2000 goals.

587.* Poverty and Health (3) II (Identical with
NURS 587)

588. Clinical Anthropology (3) I II (Identical
with NURS 588)

593. Internship
a. Public Health (1 -12)

596. Seminar
g. Occupational Disease (1) II Open to

medical or industrial hygiene students
only. Consult department before enroll-
ing.

h. Prevention and Control of Disease (1) I
Consult department before enrolling.

n. International Nutrition (2 -3) II (Identical
with N FS 596n)

o. Environmental and Occupational
Health (3) II P, permission of instructor.

Note: Some seminars are numbered at both
the 500 and the 800 levels. See 896 below
for a complete listing.

*May be convened with 400 -level course.

800. Research (2 -16) [Rpt. /2]

803. Clinical Clerkship (6 -9)
811. Subinternship

a. Family Medicine (4 -6) I II S

815. Subspecialty
a. Family Systems Approach to Substance

Abuse and Addiction Medicine (4 -6) P,
consult department before enrolling.

b. The Dying Patient (1 -6) [Rpt. /1]
d. Problems in Community Oriented Pri-

mary Care (6 -12)
e. Personal Change in Lifestyle Related

Behavior (3 -6) Consult department be-
fore enrolling.

f. Geriatrics (4 -6) [Rpt. /6 units] P, third
year rotation in FCM and IMED (Identi-
cal with IMED 815f, which is home)

h. Cancer Epidemiology and Prevention
(3) I P, none; statistics helpful. (Identical
with RONC 815h)

i. Cancer Prevention and Control (3 -15) II
(Identical with RONC 815i)

891. Preceptorship
a. Primary Care (6 -12)
b. Family Medicine (3 -12) P, 4th year medi-

cal students. Consult department before
enrolling.

c. Epidemiology at CDC (3) I II P, open to
majors in medicine, public health, and
nursing. Consult department before en-
rolling.

d. Rural Care (4 -12)
e. Prison Health Care (3 -6) Consult de-

partment before enrolling.
International Health (6 -12)
AHEC/Border Health (3 -12) Consult de-
partment before enrolling.

k. Family Medicine Special Studies (4 -6) P,
completion of basic sciences.

1. Mayo Group Practice (6) P, 4th year
medical students.

896. Seminar
a. ** International Health in the Developing

World (3) S Open to health majors
only.

c. Approaches to Managing Behavior
Problems of Children and Adoles-
cents (2)

d. Leadership Development (2)
e. Principles and Practice of Home

Health (2) I II Consult department be-
fore enrolling.
The Doctor -Patient Relationship (2)
Crisis and Conflict: Health Services in
Latin America -Brazil (2)

k. ** Nutrition in Disease (2) [Rpt. /1] P,
BIOC 801, PSIO 601/801.

m. ** Practice of Community- Oriented Med-
icine in Rural Areas (2) II

n. ** International Nutrition (2 -3) II
p. Prepaid Health Care (1) [Rpt.] II
q. ** Introduction to Public Health (3) I II
s. ** AIDS, Cancer, Nutrition Immunity

(1) II
t. ** Tropical Disease Problems (2)
u. ** Current Issues in Health Services (2)
w.** Diet and Disease Prevention (2)

* *Available as both 596 and 896.

f.

g-

f.

j

Internal Medicine (IMED)
Professors Joseph S. Alpert, Head, Da-

vid S. Alberts, F. Paul Alepa, Robert
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Barbee, John T. Boyer, Ruben Bressler,
Benjamin Burrows, James E. Dalen,
William F Denny, David L. Earnest,
Gordon A. Ewy, John N. Galgiani,
Eric P. Gall, Steven Goldman, Evan M.
Hersh, David G. Johnson, Murray A.
Katz, Ronald J. Knudson, Michael D.
Lebowitz, Norman Levine, Frank I.
Marcus, Thomas P. Miller, Eugene
Morkin, Eskild A. Petersen, Stuart F
Quan, William Roeske, Sydney E.
Salmon, Richard Sampliner, Jay W.
Smith, Lawrence Z. Stern

Associate Professors Frederick R.
Ahmann, Neil M. Ampel, Christo-
pher P. Appleton, John W. Bloom,
Thomas W. Boyden, Samuel M. But -
man, Sammy C. Campbell, William S.
Dalton, Timothy C. Fagan, Paul E.
Fenster, Harinder S. Garewal, Harry L.
Greene, Ronald C. Hansen, Karl B.
Kern, Joy L. Logan, Arshag Moora-
dian, Charles W. Otto (Anesthesiol-
ogy), Jacob L. Pinnas, Stuart Salasche,
David B. Van Wyck, Alexander H.
Woods (Emeritus), David E. Yocum

Assistant Professors Rodney D. Adam,
M. Brian Fennerty, Kit S. Lam, Rich-
ard W Lee, Howard Lien, Alan F List,
John D. Palmer (Pharmacology),
Thomas E. Raya, Richard Rosenberg,
David S. Shimm (Radiation On-
cology), Daniel Sullivan, Charles W.
Taylor

555. Cancer Biology (3) II 1992 -93 (Identical
with CBIO 555)

596. Seminar
a. Pathophysiology and Immunology of

the Clinical Manifestations of Coc-
cidioidomycosis (2) II

800. Research (3 -30) [Rpt. /30 units] (See Col-
lege of Medicine Electives Manual.)

803. Clinical Clerkship (12)

810. Clerkship
a. Ambulatory Care (6) [Rpt. /12 units] I II

S P, completion of third year medical
school.

b. Ambulatory Diagnosis and Therapeu-
tics (6)

c. Geriatrics: The Continuum of Care (4)
[Rpt. /1] P, IMED 803.

d. Ambulatory Geriatrics (3 -12) P, IMED
803.

811. Subinternship
a. Internal Medicine (6 -12)
c. Coronary Care Unit -Acting Intern-

ship (4)
i. Medical Intensive Care Unit (4)
m. General Medicine -Acting Intern-

ship (4)

815. Subspecialty
a. Clinical Cardiology (4 -8)
b. Clinical Dermatology (3)
c. Endocrinology (4 -12)
d. Clinical Gastroenterology (4)
e. Hematology -Oncology (6)

f. Geriatrics (4 -6) [Rpt. /6 units] P, third
year rotation in FCM and IMED (Identi-
cal with FCM 815f)

g. Infectious Diseases (4 -12)
h. Pulmonary Diseases (4)
j. Pulmonary Laboratory and Consulta-

tion Service (3 -6)
k. Nephoology, Renal Diseases (3 -6)
1. Clinical Allergy (1 -6) (Identical with

PED 8151)
m. Medical Subspecialties (3 -6) [Rpt. ]
n. Physical Medicine and Rehabilitation

(4 -6) [Rpt. /1] P, 3rd or 4th year medical
school.
Critical Care Medicine (3 -6) (Identical
with ANES 815p)

q. Cardiology Consultation (4)
s. Rheumatology (4 -6) P, IMED 803.
u. Clinical Endocrinology, Metabolism and

Hypertension (3 -6) I II P, completion of
required third year Internal Medicine
clerkship.

v. Clinical Evaluation and Treatment of
Sleep Disorders (3 -6) (Identical with
NEUR 815v, PED 815v, and PSYI 815v)
Consultation in Internal Medicine (3) P,
803.

p.

Y.

891. Preceptorship
a. General Medicine and /or Subspecialties

(3 -12) [Rpt. /2]
c. Pulmonary Medicine (3 -8) P, 803.
d. Cardiology (3 -8) P, fourth year medical

students.
e. Hematology /Oncology (3 -8) P, 803.

896. Seminar
a. Pathophysiology and Immunology of

the Clinical Manifestations of Coc-
cidioidomycosis (2) II

Microbiology and Immunology
See Microbiology and Immunology else-
where in this catalog.

Molecular and Cellular Biology
See Molecular and Cellular Biology else-
where in this catalog.

Neurology (NEUR)
Professors Alan B. Rubens, Head, Carol

Barnes (Psychology), Peggy Ferry (Pe-
diatrics), Mary I. Johnson (Pediatrics),
William A. Sibley

Associate Professors Colin R. Bamford,
William M. Feinberg, Erwin B. Mont-
gomery, Gary Wenk (Psychology)

Assistant Professors Geoffrey L. Ahern,
David M. Labiner, Nathaniel T.
McMullen (Anatomy), Mark Menne-
meier (Psychiatry), Naomi E. Rance
(Pathology), Steven Z. Rapcsak, Din -
esh Talwar (Pediatrics)

595. Colloquium
y.* Introduction to the Neurosciences I (2)

1991 -92 P, Consult department before
enrolling. (Identical with MED 595y,
which is home)

z.* Introduction to the Neurosciences II (2)
1991 -92 P, 595y or consult department

before enrolling. (Identical with MED
595z, which is home)

*May be convened with 400 -level course.

605. Human Neuroscience (6) I II (Identical
with ANAT 605)

695. Colloquium
a. Motor Control (2) [Rpt. /8 units] II (Iden-

tical with EXSS 695a, which is home)

800. Research (1 -12) [Rpt. /1] (See College of
Medicine Electives Manual)
803. Clinical Clerkship (3 -6)
805. Human Neuroscience (6) I II (Identical
with ANAT 805)

810. Clerkship
a. Neurology Consult Service (4)
b. Neurology (3 -6) P, 803

815. Subspecialty
a. Neuro- Oncology (3 -4) I II P, 803.
b. Behavioral Neurology /Higher Cortical

Functions (3) P, 803.
c. Cerebrovascular Disease (3) P, 803.
r. Neurological and Neuromuscular Disor-

ders (3 -6) Yr. Enrollment limited. P, 803;
consult department before enrolling.

v. Clinical Evaluation and Treatment of
Sleep Disorders (3 -6) (Identical with
IMED 815v)

891. Preceptorship
a. Neurology (1 -18) [Rpt. /2]
b. Neurology Practice (3) P, 803.

Obstetrics and Gynecology
(OBG)
Professors M. Wayne Heine, Head,

John R. Davis (Pathology), Kenneth
Hatch, Jack Pearson, Kathryn L. Reed,
John Seeds, Earl A. Surwit

Associate Professors Ponjola Coney, Di-
ane S. Fordney (Psychiatry), Catherine
Racowsky

Assistant Professor David G. Chaffin
800. Research (1 -18) [Rpt. /1]

803. Clinical Clerkship (6 -9)

810. Clerkship
a. Preparation for Practice (4 -6)
b. Preparation for Private Practice (3 -6) P,

803.

811. Subinternship
a. Gynecologic Oncology (3 -6) [Rpt. /1] P,

803.

815. Subspecialty
a. Clinical Infertility (4 -6) I II S
b. Perinatal Medicine (3 -6) P, 803.
c. High Risk Obstetrics (4 -6) P, core Ob/

Gyn rotation completed.
d. Gynecology- Endocrinology (3 -6)
e. Obstetrical Ultrasound (4 -6) P, 803.
f. Reproductive Endocrinology and Fertil-

ity (4 -6) P, core Ob /Gyn rotation com-
pleted.

891. Preceptorship
a. Obstetrics and Gynecology (1 -18)

Ophthalmology (OPH)
Professor Barton L. Hodes
Associate Professor Robert W. Snyder,

Head
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Assistant Professor Theresa R. Kramer,
Joseph M. Miller, Millicent C. Palmer

800. Research (6 -18) I II

815. Subspecialty
a. Ophthalmology (3 -6)

891. Preceptorship
a. Ophthalmology (1 -18) P, Completion of

clinical clerkships.

Pathology (PATH)
Professors Ronald S. Weinstein, Head,

John R. Davis, Paul R. Finley, Lewis
Glasser, Anna R. Graham, Thomas M.
Grogan, Douglas W. Huestis, Jack M.
Layton (Emeritus), Raymond B. Nagle,
Samuel H. Paplanus (Emeritus), Ken-
neth J. Ryan, Richard E. Sobonya

Associate Professors James M. Byers III,
Ronald B. Schifman, Catherine M.
Spier

Assistant Professor Naomi E. Rance
501. General and Systemic Pathology (10) I II
P, formal admission to the Ph.D./M.D. pro-
gram and permission of the course director.
589.* Introduction to Forensic Science: Pa-
thology, Anthropology, Toxicology and Law
(2) I II Opportunity for the criminal investiga-
tor and attorney with an interest in forensic
pathology to better understand the results of
trauma, toxic substances and environmental
catastrophy. Taught off campus only.

*May be convened with 400 -level course.

612. Biological Electron Microscopy (4) I

(Identical with MCB 612)

801. General and Systemic Pathology (10) I II

810. Clerkship
a. Anatomic Pathology (1 -18)
b. Clinical Pathology (1 -18)
c. Special Topics (1 -18) [Rpt.] P, 801.
d. Anatomic /Clinical Pathology (4 -6) P,

completion of basic sciences.
891. Preceptorship

a. Pathology (1 -18) [Rpt. /2]
c. BNI Neuropathology (4 -6) P, comple-

tion of basic sciences.

Pediatrics (PED)
Professors Lynn M. Taussig, Head, Les-

lie L. Barton, Anna I. Binkiewicz,
Burris R. Duncan, Robert P. Erickson,
Peggy C. Ferry, Stanley J. Goldberg,
Ronald Hansen (Internal Medicine),
Mary I. Johnson, Otakar Koldovsky,
Richard J. Lernen, Elmer S. Lightner,
Anthony F. Philipps, Alayne Yates
(Psychiatry)

Associate Professors F. Paul Alepa (In-
ternal Medicine), Richard L. Donner-
stein, Carlos A. Flores, H. Eugene
Hoyme, John J. Hutter, Jr., Wayne J.
Morgan, Michael J. Schumacher, Elsa J.
Sell, Dan W. Thomas

Assistant Professors Steven H. Erdman,
Pamela J. Kling, Daniela Lax, Fe5r-
nando D. Martinez, Marc Ovadia,
Evelyn D. Rider, Dinesh Talwar, An-
dreas A. Theodorou, Benjamin S. Wil-

fond, Jean Wilson (Anatomy), Peter D.
Yorgin

800. Research (1 -18) (See College of Medicine
Electives Manual)

803. Clinical Clerkship (6)

810. Clerkship
a. Externship in Inpatient Pediatrics (6) P,

803.
d. Inpatient Pediatrics (6)

811. Subinternship
a. Ambulatory Pediatrics (1 -18)
d. Adolescent Medicine (6) [Rpt. /1] Yr. P,

803.

815. Subspecialty
a. Advanced Neonatology (4 -6)
b. Pediatric Infectious Diseases (3 -6)
c. Neurodevelopmental Follow -Up of

High Risk Infants (4) P, 803.
d. Cardiac Ultrasound Echo and Doppler

(4 -6)
e. Pediatric Cardiology (4 -6)
f. Pediatric Neurology (4 -6)
g. Pediatric Hematology /Oncology (4 -6)
h. Poison Center (4 -6) P, PED 803.
j. Pediatric Pulmonary (4 -6) I II P, 803.
1. Clinical Allergy (1 -6) (Identical with

IMED 8151, which is home)
n. Ambulatory Pediatrics /Newborn Nur-

sery (4 -8) P, 803.
Pediatric Endocrinology (4 -6)
Pediatric Clinical Research in a Cross -
Cultural Setting (4 -12) P, 803 or IMED
803.

s. Clinical Genetics/Dysmorphology (4) P,
completion of required clerkships.

t. Pediatric Rural Ambulatory Elective (4)
P, 803.

v. Clinical Evaluation and Treatment of
Sleep Disorders (3 -6) (Identical with
IMED 815v)

891. Preceptorship
a. Pediatrics (4 -6) P, 803.
d. Chronic Illness in Childhood (4) P, 803.
f. Pulmonology (4) P, 803.
g. BNI Pediatric Neurology (4) P, 803.
h. Critical Care (4) P, 803.

p
r.

Pharmacology

See Pharmacology elsewhere in this cata-
log. Toxicology courses are listed under
Pharmacology and Toxicology.

Physiology

See Physiology elsewhere in this catalog.

Psychiatry (PSYI)
Professors Alan J. Gelenberg, Head,

Judith V. Becker, Allan Beigel, Rich-
ard R. Bootzin (Psychology), Henry W.
Brosin, Alfred W. Kaszniak (Psychol-
ogy), Alan I. Levenson, John C. Racy,
Bruce D. Sales (Psychology), Jose M.
Santiago, Gary E. Schwartz (Psychol-
ogy), Henry I. Yamamura (Biochemis-
try), Alayne Yates

Associate Professors Harold S. Arkowitz
(Psychology), Pedro L. Delgado,

Diane S. Fordney (Obstetrics and
Gynecology), Philip D. Kanof, Richard
D. Lane, Eric M. Reiman

Assistant Professors Iris R. Bell, Shir-
ley N. Fahey, John S. Jachna, Mark S.
Mennemeier, Howard D. Toff

595. Colloquium
z.* Introduction to the Neurosciences II (2)

1991 -92 P, MED 595y or consult depart-
ment before enrolling. (Identical with
MED 595z, which is home)

*May be convened with 400 -level course.

800. Research (1 -12) (See College of Medicine
Electives Manual)

803. Clinical Clerkship (6 -9) [Rpt. /1].

810. Clerkship
a. Clinical and Community Psychiatry (6)
b. Child Psychiatry (6).
c. Psychiatry (6) P, 803; consult depart-

ment before enrolling.

815. Subspecialty
a. Consultation Psychiatry (6) P, 803.
c. Outpatient Psychiatry (4 -6) P, 803.
f. Forensic Psychiatry (3 -6) I II S P, 803.
g. Geriatric Psychiatry (4 -6) P, 803; consult

department before enrolling.
v. Clinical Evaluation and Treatment of

Sleep Disorders (3 -6) (Identical with
IMED 815v)

891. Preceptorship
a. Psychiatry (6) [Rpt. /2] P, 803.

Radiation Oncology (RONC)
Professors J. Robert Cassady, Head,

G. Timothy Bowden, Thomas C.
Cetas, Eugene W. Cerner, Robert B.
Roemer

Associate Professors Anne E. Cress,
Kullervo H. Hynynen, David S.
Shimm

Assistant Professor Jesse Martinez, Bal-
dassarre D. Stea

501. Radiation Biology (3) II Basic principles
of radiation effects in mammalian cell and
tissue systems, with emphasis on biochemical
aspects, such as DNA damage and DNA re-
pair, and cellular responses, such as cell kine-
tics defects and radiation repair and recovery;
radiation and chemical (especially radiomime-
tic drugs) carcinogenesis. P, introductory biol-
ogy and chemistry.

505. Eukaryotic DNA Replication (3) [Rpt. /1]
I 1993 -94 (Identical with CBIO 505)

515. Subspecialty
h. Cancer Epidemiology and Prevention

(3) I P, none; statistics helpful. (Identical
with EPI 515h, which is home)

i. Cancer Prevention and Control (3 -15) II
(Identical with EPI 5151, which is home)

551. Molecular Mechanisms of Carcinogen-
esis (3) I 1992 -93 (Identical with CBIO 551)

555. Cancer Biology (3) II 1992 -93 (Identical
with CBIO 555)

595. Colloquium
d. Special Topics in Cell Biology (2) [Rpt./

6 units] II (Identical with CBIO 595d,
which is home)
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596. Seminar
h. Cancer Biology Series (1) I (Identical

with CBIO 596h, which is home)

800. Research
815. Subspecialty

a. Introduction to Radiation Oncology
(1 -16)

h. Cancer Epidemiology and Prevention
(3) I P, none; statistics helpful. (Identical
with FCM 815h, which is home)

i. Cancer Prevention and Control (3 -15) II
(Identical with FCM 815i, which is
home)

851. Molecular Mechanisms of Carcinogene -
sis (3) II 1991 -92 (Identical with CBIO 851)

896. Seminar
h. Cancer Biology Series (1) I (Identical

with CBIO 896h, which is home)

Radiology (RADI)
Professors M. Paul Capp, Head, Harri-

son H. Barrett (Optical Sciences), The-
odore Bowen (Physics), William
Dallas, Bruce J. Hillman, Tim B.
Hunter (Chief, Diagnostic Radiology),
Theron W. Ovitt, Dennis D. Patton
(Optical Sciences), Michael J. Pitt (Sur-
gery), Gerald D. Pond, Joachim F.
Seeger, William L. Wolfe, Jr. (Optical
Sciences), James M. Woolfenden

Associate Professors Raymond F Car-
mody, Robert J. Gillies (Biochemistry),
Arthur F Gmitro, Evan C. Unger, Wal-
ter H. Williams

Assistant Professors Laurie L. Fajardo,
Mark T. Yoshino

800. Research (1 -6) [Rpt. /1]

815. Subspecialty
a. Diagnostic Radiology (4)
b. Nuclear Medicine (1 -6)

891. Preceptorship
a. Radiology (1 -18) [Rpt. /1] P, 815a.
b. Diagnostic Radiology (4) P, completion

of basic sciences.

Surgery (SURG)
Professors Bruce E. Jarrell, Head, Vic-

tor M. Bernhard, L. Philip Carter,
Milos Chvapil (Emeritus), Jack G.
Copeland, George W. Drach, Eric P.
Gall (Internal Medicine), Theodore J.
Glattke (Speech and Hearing Sci-
ences), Alexander G. Hadjipavlou,
William R. Hodgson (Speech and
Hearing Sciences), Kenneth V. Iser-
son, Douglas Lindsey (Emeritus),
Noel D. Matkin (Speech and Hearing
Sciences), Harvey W. Meislin, Leo-
nard E Peltier (Emeritus), Michael J.
Pitt (Radiology), Charles W. Putnam,
Arthur B. Sanders, Gulshan K. Sethi,
Donald P. Speer, Robert F Spetzler,
Thomas H. Stanisic, Charles M. Tip-
ton (Exercise and Sport Sciences),
Hugo V. Villar, Robert G. Volz
(Emeritus), Stuart K. Williams, III,
Charles L. Witte, Marlys H. Witte,
Charles F Zukoski, III

Associate Professors Robert M. Ander-
son (Emeritus), James B. Benjamin,
Glenn C. Hunter, Douglas F Larson,
Paul F. McDonagh, Kenneth E. McIn-
tyre, Paul Z. Nakazato,; William D.
Rappaport, Daniel W. Spaite, John B.
Sullivan, Jr., Terence D. Valenzuela,
David B. Van Wyck (Internal Medi-
cine)

Assistant Professors Bruce L. Dalkin,
Michael J. Esser, Allan J. Hamilton,
Casey L. Huston, Leigh A. Neumayer,
Jon K. Nisbet, Luis J. Rosado- Lopez,
Francisco G. Valencia, James A. Warn -
eke, Martin E. Weinand, Craig S. Wil-
liams, Fred C. Williams

670. Principles of Perfusion Techniques I (3) I
(Identical with PHCL 670)

671. Perfusion Technology Laboratory (1) I
(Identical with PHCL 671)

672. Principles of Perfusion Techniques II (2)
I (Identical with PHCL 672)

800. Research (1 -12) P, 803. (See College of
Medicine Electives Manual)

d. Research Techniques in Orthopedic Sur-
gery (4 -8) P, 803.

803. Clinical Clerkship (6 -9)

807. Specialty Clerkship (3) P, basic science
courses.
810. Clerkship

a. General Surgery (6)
b. Burn Care (4 -8) P, fourth year medical

students or completion of 803.

811. Subinternship
a. Emergency Medicine (4 -6) P, 815t.
b. BNI Neurological Surgery (4 -6) P,

fourth year medical students.

815. Subspecialty
a. Urinary Stone Disease (6)
b. Cardiothoracic Surgery (6)
c. Neurosurgery (6)
d. Surgical and Medical Problems in Fluid

and Electrolyte Balance (1 -3) [Rpt. /1]
e. Urology (6)
f. Orthopedics (3)
g. Cardiovascular Physiology and Re-

search (1 -12)
h. Lymphvascular System in Health and

Disease (6 to 12)
Otorhinolaryngology (3)
Sports Medicine (Section of Orthopedic
Surgery) (1 -6) [Rpt. /1]

1. Orthopedic Biomechanics/Biomaterials
(6) P, Nine weeks of surgery clerkship,
803 and/or 807.

m. Trauma (3 -6)
n. Spinal Cord Injury (3) Open to majors

only. P, senior standing.
o. Surgical Critical Care (3 -6) [Rpt.] P, 803.

Pediatric Orthopedic Surgery (3 -6)
[Rpt. /6 units] P, rotation in pediatrics
and orthopedic surgery.
Plastic Surgery (3 -4) I II P, senior year in
medical school.

r. Clinical Experience in Rehabilitation
Medicine (1 -4)

s. Vascular Clinical Management (4 -8)
[Rpt. /8 units] P, completion of junior
and senior rotations in surgery.

t. Emergency Medicine (3 -12)

1
k.

P

q

u. Head and Neck Surgery (4 -6) P, comple-
tion of required clerkships.

v. Clinics in Medical Ignorance (3 -4) II P,
junior standing.

w. Pediatric Urology (4) I II
y. Clinical Toxicology (4 -6) P, 4th year

medical students.

891. Preceptorship
a. Surgery and Subspecialties (1 -18)

[Rpt. /3]
b. General Surgery "A" (4 -12) P, 803.
c. General Surgery "B" (4 -12) P, 803.
d. General Surgery "C" (4 -12) P, 803.
f. Spine and Orthopedic Reconstruction

(6 -12) P, 803.
h. Vascular Surgery (4 -8) P, fourth year

medical students or completion of 803.
1. Perfusion Science (3) [Rpt. /9 units] I II S

(Identical with PHCL 8911, which is
home)

896. Seminar
a. Medical Ignorance (2) [Rpt. /1] II

Medieval Studies
Social Sciences Building, Room 121
(602) 621 -1586
Graduate Interdisciplinary Program in
Medieval Studies

Committee:
Professors Jonathan Beck (French and

Italian), John Boe (Music), Roger Da-
Sigmund

glish), Richard Kinkade (Spanish and
Portuguese), Dana Nelson (Spanish
and Portuguese), Heiko A. Oberman
(History)

Associate Professors Alan E. Bernstein,
Chair (History), Carl Berkhout (En-
glish), Albrecht Claussen (German),
Richard C. Jensen (Emeritus), Peter
Medine (English), H. Reynolds Stone
(Spanish and Portuguese)

Assistant Professor Cary Nederman (Po-
litical Science), Cynthia White (Clas-
sics), Jane Williams (Art)

The Graduate Interdisciplinary Program
in Medieval Studies does not offer a ma-
jor at this time. Programs constituting
appropriate minors are available for
doctoral students with majors in other
disciplines. Students interested in the
medieval studies minor must secure the
approval of the program in advance.

The program of study for the Doctor
of Philosophy minor in medieval studies
requires: a minimum of fifteen hours in
graduate course work (note that no
course may serve a student for both the
major and minor); a reading knowledge
of either classical or medieval Latin;
knowledge of an old form of one lan-
guage (for language majors, this require-
ment is in addition to the major field); a
course in medieval history or culture
such as art (for non -art majors), music
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(for non -music majors), or philosophy
(for non -philosophy majors).

Related Courses

Refer to the appropriate department for
course descriptions and unit values.
Courses which are applicable to the pro-
grams are ARH 412a -412b, 413a,
512a -512b, 596c; LAT 401; ENGL 426, 427,
527a -527b, 596a; GER 400a, 511, 520,
696a; HIST 405a -405b, 406, 407a -407b,
408; MUS 500q, 530; FREN 402, 422, 520,
696a, 696c; ITAL 422, 696a; PORT 422;
SPAN 400, 422, 541, 696a, 696b; RUSS
583.

A maximum of six units of 400 -level
course work may be used in the doctoral
minor.

Microbiology and
Immunology (MBIM)
Graduate Program
Life Sciences North Room 644
(602) 626 -6061
Professors John J. Marchalonis (Head),

Harris Bernstein (Chair), Charles P.
Gerba (Soil & Water), Marilyn
Halonen (Pharmacology), Evan Hersh
(Hematology and Oncology), Junetsu
Ito, Lynn Joens (Veterinary Science),
Marguerite Kay, William Meinke, Neil
Mendelson (Molecular and Cellular Bi-
ology), Ian L. Pepper (Soil and Water
Science), Norval Sinclair (Veterinary
Science), Glen Songer (Veterinary Sci-
ence), Charles Sterling (Veterinary Sci-
ence), Paul Sypherd

Associate Professors Emmanuel Ak-
poriaye, Dominick DeLuca, Richard
Friedman, John Galgiani (Medicine),
David Harris (Chair, Executive Commit-
tee), Mary Hendrix (Anatomy), David
Sammons (Veterinary Science), David
Yocum (Medicine)

Assistant Professors Rod Adam (Medi-
cine), Raina Miller (Soil & Water)

The graduate program in microbiology
and immunology offers research oppor-
tunities in all major areas of microbiol-
ogy and immunology. The research sys-
tems used include viruses, viroids,
bacteria, bacterial plasmids, fungi, pro-
tozoans, parasites, cell and tissue cul-
ture, and animal models standardly used
in immunological studies.

The department offers the Master of
Science and Doctor of Philosophy de-
grees with a major in microbiology and
immunology.

Applicants are required to submit
scores on the verbal, quantitative and
analytical sections of the Graduate Rec-
ord Examination. Scores in an advanced
section are recommended. At least two

letters of recommendation are required
for both the M.S. and Ph. D. programs.
501. Medical Microbiology (6) I The biolog-
ical characteristics of microorganisms of im-
portance in human health and disease; the
reaction of the host to infectious agents and
the mechanisms of host defense; diagnosis
and management of infectious disease. Lec-
tures, discussions, and laboratory experi-
ments. P, CHEM 241b.

503R. Biology of Animal Parasites (3) I (Iden-
tical with V SC 503R) May be convened with
MIC 403R.

503L. Parasitology Laboratory (1) I (Identical
with V SC 503L) May be convened with MIC
403L.

504. Molecular Parasitology (3) II GRD (Iden-
tical with V SC 504) May be convened with
MIC 404.

505. Eukaryotic DNA Replication (3) [Rpt. /1]
I 1994 -95 (Identical with CBIO 505)

511. Molecular Biology (3) II (Identical with
MCB 511) May be convened with MIC 411.

517. Microbial Physiology and Gene Cloning
(3) II 1994 -95 Biochemical and physiological
activities of microorganisms. P, MIC 317,
CHEM 241b, 243b.

519. General Immunological Concepts (3) I
Basic concepts of the immune system. Presen-
tation of the roles of antigen, immu-
noglobulins, complement, lymphokines and
types of immune cells play in humoral and
cell- mediated immunity. P, MIC 317R, CHEM
241b, 243b. (Identical with V SC 519). May be
convened with MIC 419.

520. Pathogenic Bacteriology (3) II Etiology
and pathogenesis of bacterial diseases in hu-
mans, domestic animals and wildlife. P, MIC
317, CHEM 241b, 234b. (Identical with V SC
520) May be convened with MIC 420.

523. Mechanisms of Disease (4) II (Identical
with V SC 523) May be convened with MIC
423.

525. Environmental Microbiology (3) I

1994 -95 Current concepts in water quality,
aerobiology and microbial biogeochemistry. P,
MIC 205, CR, CHEM 241b, 243b.(Identical
with S W 525) May be convened with MIC
425.

526. Environmental Microbiology Laboratory
(2) I (Identical with S W 526) May be con-
vened with MIC 426.

527R. General Mycology (3) I General mycol-
ogy, with emphasis on the microfungi. P, MIC
205. May be convened with MIC 427R.

527L. General Mycology Laboratory (2) I

General mycology laboratory, with emphasis
on the microfungi. P, 527R or CR. May be
convened with MIC 527L.

529. Introductory Virology (3) I Essential fea-
tures of viruses, and their relationships to the
diseases of humans, other animals, plants
and microorganisms. P, MIC 205, CHEM 241b,
243b. May be convened with MIC 429.

530. Introduction to Biophysics (2) I (Identi-
cal with PHYS 530) May be convened with
MIC 430.

531. Biophysical Theory (2) II (Identical with
PHYS 531)

538. Ecology of Infectious Disease (3) II
(Identical with V SC 538) May be convened
with MIC 438.

540. Biodegradation of Pollutants in Soil and
Groundwater (3) II (Identical with S W 540)
May be convened with MIC 440.

543. Research Animal Methods (3) I (Identi-
cal with V SC 543) May be convened with
MIC 443.

546. Environmental Biotechnology Labora-
tory (2) II 1994 -95 (Identical with S W 546)

550R. Medical Mycology (2) II The isolation
and identification of fungi of medical impor-
tance. 6L. P, MIC 205. (Identical with V SC
550R) May be convened with MIC 450R.

550L. Medical Mycology Laboratory (2) II
Laboratory experiments dealing with isola-
tion and identification of fungi of medical im-
portance. 6L. P, 550R or CR. (Identical with V
SC 550L) May be convened with MIC 450L.

551. Molecular Mechanisms of Carcinogen-
esis (3) I 1994 -95 (Identical with CBIO 551)

552. Molecular Mechanisms of Microbial
Pathogenesis (3) I 1994 -95 Review of current
concepts in specific areas of microbial patho-
genesis, including action of exo- and endo-
toxins, cell surface interactions, phagocytosis
and host microbicidal functions. P, BIOC 460.

555. Cancer Biology (3) II 1994 -95 (Identical
with CBIO 555)

560. Development of the Immune System (4)
II 1993 -94 Developmental biology of T cells
and B cells. Negative selection (tolerance in-
duction) during the differentiation of T cells
and B cells as mediated by T cell receptors
and immunoglobulin receptors, respectively.
Development of major histocompatability
complex antigen restriction (positive selec-
tion) during differentiation of T cells in the
thymus. Regulation of positive and negative
selection in health and disease (autoim-
munity).

561. Immunobiology (3) II 1994 -95 Cells and
cellular events involved in humoral and cell -
mediated immune responses; morphologic,
physiologic and biochemical characterizations
of the lymphoreticular system. P, BIOC 462a.

570. Molecular Genetics and Evolution (3) I
1993 -94 Molecular genetics and biology of the
bacterial viruses; molecular mechanisms of
gene regulation, DNA replication, DNA re-
pair, mutation and genetic recombination;
current research in bacterial genetics (lysog-
eny, transduction, conjugation, use of trans -
posons and gene fusions in genetic analysis
and transformation); introduction to gene
cloning and its uses in analysis of gene struc-
ture and regulation. (Identical with GENE
570)

580. Molecular Virology (3) II 1993 -94 The
current status of basic research in virology at
the molecular level. P, CHEM 460.

582. Immunotoxicology (2) I (Identical with
TOX 582)

589. Cancer Genetics and Cytogenetics (3) I
1993 -94 (Identical with CBIO 589)



Microbiology and Immunology- Mining and Geological Engineering 113

595. Colloquium
d. Special Topics in Cell Biology (2) [Rpt./

6 units] II (Identical with CBIO 595d,
which is home)

596. Seminar
a. Current Problems in Molecular Bi-

ophysics (1) I II (Identical with PHYS
596a, which is home)

612. Biological Electron Microscopy (4) I

(Identical with MCB 612)

630. Experimental Methods for Research (4)
II Hands -on techniques necessary for pursu-
ing a research career in Microbiology and Im-
munology. 12L. P, MIC 419, MBIM 501, 560 or
561, BIOC 460. Consult department before en-
rolling. (Identical with V SC 630)

672. Food Safety (2) I 1993 -94 (Identical with
NFS 672)

695. Colloquium
a. Readings in Microbiology (1) [Rpt.] I II
b. Immunopathology (1) I
d. Molecular and Cellular Immunology (1)

I II
Tumor Virology (1) II
Host -Parasite Interactions (1) [Rpt.] II

f.

g.

696. Seminar
a. Research (1) [Rpt.] I II

801. Medical Microbiology (6) I

851. Molecular Mechanisms of Carcinogen-
esis (3) II 1993 -94 (Identical with CBIO 851)

891. Preceptorship
a. Microbiology and Immunology (3 -12)

[Rpt. /12 units]

Mining and Geological
Engineering
(G EN /MNEc /MN E)
Mines Building, Room 229
(602) 621 -6063
Professors Jay C. Dotson (Emeritus), De

Verle P. Harris, Y.C. Kim, Richard
Newcomb, William C. Peters (Emer-
itus), Michael Rieber

Associate Professors Ben K. Sternberg,
Head, Charles E. Glass, Satya Har-
palani, Pinnaduwa Kulatilake

Assistant Professors John Kemeny,
Douglas LaBrecque, Paul J. A. Lever,
Mary Poulton

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with majors in
mining engineering, geological and
geophysical engineering, and mineral
economics. Advanced work in mining
engineering is directed toward research
and professional development in several
fields including mine planning, geo-
mechanics, operations research, robo-
tics, mine health and safety, and the de-
velopment of new extractive techniques.

Advanced work in geological engineer-
ing is directed toward the fields of
geophysical engineering, ground stabil-
ization, earthquake engineering, urban
planning, remote sensing, and conserva-
tion. Mineral economics is a field of ap-
plied economics encompassing the inter-
face of minerals engineering and earth
science with the business of mineral pro-
duction and the setting of public policy.

Admission to graduate work normally
requires the completion of an under-
graduate major in these fields whereas
mineral economics students frequently
hold bachelor's degrees in the mineral
engineering fields, earth sciences, or in
economics. Students with undergradu-
ate majors in other engineering fields or
in the physical sciences, however, are en-
couraged to apply because training in
such fields provides an excellent back-
ground for approaching some areas of
graduate study in this department. The
department requires that scores on the
Graduate Record Examination be sub-
mitted by all applicants for mining engi-
neering and geological engineering.

Students working toward the Master
of Science degree in either mining engi-
neering or geological and geophysical
engineering will be required to complete
a thesis and must pass a final examina-
tion covering both the thesis and course
work. At least fifteen units of course
work must be completed in the major
field. A thesis is not required for the
master's degree in mineral economics
but is recommended as a desirable ele-
ment of graduate education and as excel-
lent preparation for studies leading to
the Doctor of Philosophy degree. Pro-
grams leading to the Doctor of Philoso-
phy degree require completion of at least
six units of graduate -level course work
in computer science, computer program-
ming, or mathematics. Any questions re-
garding the qualification of a particular
course in satisfying this requirement
should be submitted to the department's
graduate committee for clarification. For-
eign language competency for doctoral
candidates in the Department of Mining
and Geological Engineering is not re-
quired. Due to the increasingly interna-
tional nature of engineering and the
mineral fields, however, the department
recommends that doctoral candidates
give serious consideration to developing
communication skills in a foreign lan-
guage.

There are specific course requirements
for both the master's and the doctor's de-
grees in all three majors. These require-
ments along with other policies and pro-
cedures are contained in "Guide to
Graduate Study," which is available on
request from the Department of Mining
and Geological Engineering.

Geological Engineering (G EN)
502.* Probability and Statistical Concepts in
Geologic Media (4) I Univariate probabilistic
and statistical methods: data reduction, basic
probability concepts, discrete and continuous
probability distributions, sampling distribu-
tions, confidence intervals, hypothesis test-
ing, goodness -of -fit tests; applications in
geologic media. Introduction to several statis-
tical packages. 3R, 3L. P, MATH 223. (Identi-
cal with MN E 502) Kulatilake

505. Applied Multispectral Imagery (3) II
Application of image processing to mineral
exploration, engineering geology, groundwa-
ter location, and pollution monitoring. P, 407.
(Identical with GEOS 505) Glass

507.* Photogeology (3) I Use of aerial photo-
graphs in geologic mapping. 1R, 6L. P, GEOS
321. (Identical with GEOS 507) Glass

515.* Rock Excavation (3) II (Identical with
MN E 515)

516.* Field Studies in Geophysics (3) II S
Seismic, magnetic, electrical, and gravity ex-
ploration techniques. Field trips. Special fee
may be required. P, 448 548. (Identical with
GEOS 516) Sternberg

522. Well Logging Interpretation (3) II Basic
well logging theory. Fundamentals of quan-
titative formation evaluation. Detailed inves-
tigation of aspects of well logging applicable
to student's research interests. P, consult de-
partment before enrolling. (Identical with
GEOS 522 and HWR 522) LaBracque

524.* Fundamentals of Geotechnics (3) II
Properties of natural geologic deposits; prin-
ciples of hemispherical projections and rock
joint surveys; engineering solutions to prob-
lems of soil and rock slope stability, founda-
tion stability and earth retaining structures.
2R, 3L. P, C E 340. Kulatilake

525.* Geotechnical Investigations (3) II Inves-
tigation and analysis of geologic factors in the
design and construction of engineering pro-
jects. 1R, 6L.

526.* Health and Safety in Mining (1 -1) I

(Identical with MN E 526)

527.* Geomechanics (3 -4) I (Identical with
MN E 527)

537. Developments in Rock Mechanics (2) I
(Identical with MN E 537)

545.* Fundamentals of Geostatistics (3)
[Rpt. /6 units] II (Identical with MN E 545)

548.* Geophysical Exploration and Engineer-
ing (3) I Principles of gravity, magnetic, and
electrical exploration; acquisition and inter-
pretation of data to define geologic structure
and evaluate resources. 3R, 2L. P, PHYS 110,
116, MATH 223. (Identical with GEOS 548)
Sternberg /Johnson

549.* Mineral Exploration (3) I 1993 -94 Anal-
ysis of guides and techniques leading to loca-
tion and delineation of mineral deposits. P,
GEOS 209. (Identical with GEOS 549 and MN
E 549) Poulton

550. Earthquake Engineering (3) I Applied
course in earthquake causes and effects, inte-
grating the fields of seismology, engineering,
and seismic geology. P, MATH 254. Glass
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557. Fundamentals of Geomechanics (4) II
(Identical with MN E 527)

560. Electrical Exploration Methods (3) I
Electrical properties of minerals and rocks, re-
sistivity and resistivity exploration, induced
polarization and complex resistivity,
magneto -telluric methods, and electromagne-
tic prospecting methods. P, 448. Consult de-
partment before enrolling. (Identical with
GEOS 560) Sternberg

570.* Computer Methods in Geological Engi-
neering (3) II Use of computers to solve prob-
lems in geological engineering, including data
bases, computer contouring, map filtering
and enhancement, and multivariate analysis
of geologic data. P, introductory courses in
computer programming, math, and earth
science. Poulton /Sternberg

580. The Mechanics of Fracture in Rock and
Other Brittle Materials (3) II (Identical with
MN E 580)

587. Applied Neural Network Computing (3)
II Theoretical development and applications
of artificial neural networks for classification,
parameter estimation, prediction, filter-
ing, and association. Emphasis is placed on
applications in science and engineering.
P, knowledge of a programming language.
Poulton

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

*May be convened with 400 -level course.

603. Rock Mass Joint Geometry Modeling (3)
[Rpt. /1] II 1993 -94 Sampling techniques; statis-
tical homogeneity; delineation of joint sets;
corrections for sampling biases of joint pa-
rameters; inference of statistical distributions
for orientation, spacing, intensity and size;
joint system modeling and validation. 2R, 3L.
P, 402, SIE 270. Kulatilake

629. Rock Slope Analyses and Design (3) I

(Identical with MN E 629)

649. Probabilistic Methods in Geotechnical
Engineering (3) II (Identical with C E 649)

660a -660b. Estimation of Mineral Resources
by Quantitative Methods (3 -3) (Identical with
MNEC 660a -660b)

696. Seminar
a. Research (1 -3) [Rpt.] I II (Identical with

MN E 696a and MNEC 696a)

Mineral Economics (MNEC)
500. Economics of Mineral Resource Devel-
opment and Production (4) I Concepts and
methods of mineral economics; analyses of
selected mineral and energy commodities,
current economic and political issues and in-
vestment strategies in selected mineral indus-
tries. P, ECON 361. (Identical with MN E 500)
Harris

518.* Mine Investment Analysis (3) II (Identi-
cal with MN E 518) Harris

550. Economics of the Non -Fuel Mineral In-
dustries (3) II Reserves, resources, and major
deposits, production technologies, pricing,
market structures, and practices, industrial or-
ganization, consumption trends, recycling,

and foreign trade. P, AREC 504. Newcomb/
Rieber

584. Economics of Fossil, Fissile, and Alter-
native Energy Sources (3) I Reserves and re-
sources; economics of production, utilization
and conversion; externalities, market struc-
ture, technical change, pricing and competi-
tive behavior, interfuel substitution. P, AREC
504. Rieber /Newcomb

587. Minerals and Economic Development:
Concepts, Conflicts and Case Studies (3) II
Concepts of, measures of, and models for eco-
nomic development, foreign investment in
mineral resources development, problems
and conflicts of investor and host countries;
case studies. P, AREC 504. Rieber

*May be convened with 400 -level course.

600. Readings in Mineral Economics (3) II
Selected readings in the economics of mineral
resource exploration and exploitation, en-
vironmental protection, national mineral pol-
icy, world mineral development, and interna-
tional trade. P, ECON 361. Rieber

650a -650b. Advanced Principles of Mineral
Economics (3 -3) Risk analysis; optimum pro-
duction, depletion and exhaustion; produc-
tivity and technical change; imperfect com-
petition in mineral markets; resource
distribution, trade and mineral policy. P,
ECON 501a or AREC 504. Rieber /Newcomb

651. Quantitative Models and Analysis in
Mineral Economics (4) I 1993 -94 Morphology
and structure of economic models, estimation
procedures for multiple equation models,
data problems, violations of assumptions,
and case studies of econometric models in the
analysis of mineral industries. P, ECON 518;
501a or AREC 504; MNEC 500, MNEC 550, or
MNEC 584. Harris

660a -660b. Estimation of Mineral Resources
by Quantitative Methods (3 -3) 1993 -94 Es-
timation of mineral resource potential; life
cycle models; crustal abundance models;
grade- tonnage relationships, spatial and multi-
variate models, and subjective probability. P,
STAT 660, or ECON 518. (Identical with G EN
660a -660b) Harris

665. Forecasting for Mineral Industries (4) II
Methods for short- and long -term forecasting
applied to mineral industries: trend analysis,
simple econometric models, exponential
smoothing, and input- output analysis; case
studies. P, ECON 361; STAT 660, ECON 518.
Harris

696. Seminar
a. Research (1 -3) [Rpt.] I II (Identical with

G EN 696a, which is home)
b. Advanced Topics in Mineral Evaluation

and Risk Analysis (1 -3) [Rpt. /3 units] I II
c. Mineral and Energy Policy Analysis

(1 -3) [Rpt. /3 units] I II Harris
d. Advanced Mineral Commodity Analysis

(1 -3) [Rpt. /3 units] I II Newcomb
e. Topics in Mineral and Energy Supply

(1 -3) [Rpt. /3 units] I II Rieber
f. Decision Analysis and Operations Re-

search in Mineral Exploration (1 -3)
[Rpt. /3 units] I II Harris
Process Analysis and Costing (1 -3)
[Rpt. /3 units] I II Rieber

g.

Mining Engineering (MN E)
500. Economics of Mineral Resource Devel-
opment and Production (4) I (Identical with
MNEC 500)

501.* Analysis of Mine Operations (3) I Use
of operations research principles and tech-
niques to analyze various problems in mine
operations. Harpalani

502.* Probability and Statistical Concepts in
Geologic Media (4) I (Identical with G EN
502)

503. Analysis of Mining Decisions (3) I Use
of geostatistics, system simulation languages
and computers to analyze various mining de-
cisions related to reserve estimation and mine
planning. P, 401, 402, 430. Kim

506.* Fundamentals of Mine Ventilation (3)
II Determination of quality and quantity of
respirable air in mining operations. Ther-
modynamics of mine ventilation and design
of ventilation systems. 2R, 3L. Harpalani

511.* Mineral Processing (3) I Physical and
chemical unit operations used to separate and
recover the economic minerals and metals
from their ores. The modern scientific and en-
gineering background for the operations are
presented as well as economic aspects. In-
cludes field trips to major mining operations
in Tucson area. (Identical with MSE 511)

515.* Rock Excavation (3) II Methods of ex-
cavation of rock in surface and underground
mines and construction, ranging from the
empiricism of conventional blasting practice
to the application of the fundamental me-
chanics of rock fracture. 2R, 3L. Field trips. P,
C E 217. (Identical with G EN 515)

518.* Mine Investment Analysis (3) II Eco-
nomic factors, including taxation, mineral de-
pletion allowance, and finance in the mining
industry; includes fundamentals of engineer-
ing economics, capital budgeting, and risk
analysis. P, 430. (Identical with MNEC 518)
Harris

526.* Health and Safety in Mining (1) I Fun-
damental concepts in the recognition, evalua-
tion and control of health and safety hazards
encountered in industrial operations; includes
a review of engineering and plant manage-
ment responsibilities to control accidents, a
review of federal regulations and standards
affecting the industrial workplace, and in-
struction regarding the interaction of indus-
trial hygiene, safety, fire protection and
workers' compensation to control losses re-
sulting from industrial accidents. (Identical
with G EN 526)

527.* Geomechanics (3 -4) I Mechanical be-
havior of rock and rock masses; response to
load changes: deformations, failure, discon-
tinuity slip; in situ stress state; rock testing;
geomechanical classifications; engineering
applications: slopes, pillars, tunnels, dam
foundations; reinforcement design. 3R, 3L. P,
C E 217, GEOS 321. (Identical with G EN 527)
Kemeny

530.* Mine Examination and Valuation (3) I
Principles and procedures in mineral prop-
erty valuation, geostatistical ore reserve es-
timation, engineering, economy, investment



Mining and Geological Engineering -Molecular and Cellular Biology 115

analysis; use of a microcomputer. P, 402, 220.
Kim

533.* Elements of Coal Mining (3) Coal geol-
ogy, properties and use. Surface and under-
ground methods and equipment: strip min-
ing; continuous, conventional, longwall
mining; ground control; ventilation; haulage;
electrical power; drainage. Preparation and
reclamation. P, 220, 406, ECE 207.

535.* Mine Design (3) II Computer -aided de-
sign of a modern mine; feasibility study, pit
limit design, mining sequence development
and short -term mine planning. 2R, 3L. P or
CR, 430, 440. Kim

536.* Subsurface Environmental Engineering
(3) I Analysis of sources of heat, humidity,
gases and dust in mines and other subsurface
facilities. Design of engineering systems to
control these pollutants. P, 406 or consult
with department before enrolling. Harpalani

537. Developments in Rock Mechanics (2) I
Discussion of new developments in rock me-
chanics and of areas of interest for future re-
search. Field trips. P, 427 or 527. (Identical
with G EN 537)

540.* Materials Handling (3) I Surface and
underground material handling methods.
Performance analysis and selection of the fol-
lowing haulage equipment: trucks, shovels,
draglines, shuttle cars, locomotives, hoists,
conveyors, hydraulic and pneumatic transport
systems. Computer applications. 2R, 3L. Field
trips. P, C E 214.

545.* Fundamentals of Geostatistics (3)
[Rpt. /6 units] II Theory and application of
geostatistics in solving various estimation/
prediction problems frequently encountered
in reserve estimation, in geotechnical and/or
hydrogeologic parameter estimation, and in
environmental regulations. P, integral and
differential calculus. (Identical with G EN
545)

547.* Underground Construction Geome-
chanics (2 -3) II Geomechanical aspects of un-
derground excavation in rock. Empirical and
mechanistic stability evaluation and design.
2R, 3L. All -day field trip. P, 427 or 527.

549* Mining Exploration (3) I (Identical with
G EN 549)

557. Fundamentals of Geomechanics (4) II
Mechanical behavior of geological materials:
stress and strain analysis; friction; elasticity,
strength and failure; discontinuity slip. Labo-
ratory testing. Applications to rock engineer-
ing problems. 3R, 3L. P, 427 or C E 340, GEOS
321. (Identical with G EN 557)

580. The Mechanics of Fracture in Rock and
Other Brittle Materials (3) II Fracture me-
chanics theory applied to the deformation
and failure of rock; numerical techniques; mi-
cromechanical damage models; flow through
fractures; the mechanics of faulting and
earthquake rupture. P, advanced course in en-
gineering mechanics or geomechanics (G EN
427) (Identical with G EN 580) Kemeny

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

597. Workshop
a.* Unit Operations (1 -3) I II S P, 220.

*May be convened with 400 -level course.

622. Advanced Kriging Techniques (3) II The-
ory and application of advanced kriging tech-
niques to mining and earth science related
problems; universals, lognormal, indicator, co
and probability kriging. P, 402, 430, 501 or
MATH 579. Kim

629. Rock Slope Design (3) I Geologic and
engineering considerations in design of opti-
mum rock slope angles; theoretical stability
analysis, monitoring and control of existing
slopes. Field trip. P, 427. (Identical with G EN
629) Kulatilake

696. Seminar
a. Research (1 -3) [Rpt.] I II (Identical with

G EN 696a, which is home)

Molecular and Cellular
Biology (MCB)
Life Sciences South Building,
Room 444
(602) 621 -7560

Professors Samuel Ward, Head, H. Vasken
Aposhian; Hans Bohnert (Biochemis-
try), Don Bourque (Biochemistry),
George T. Bowden (Radiation Oncol-
ogy), Robert P. Erickson (Pediatrics),
Wayne R. Ferris (Emeritus), William J.
Grimes (Biochemistry), Mac E. Hadley
(Anatomy), Richard B. Hallick (Bio-
chemistry), John Hildebrand (Arizona
Research Laboratory), Henry Koffler
(Biochemistry, Microbiology and Im-
munology), Brian Larkins (Plant
Sciences), John Little (Biochemistry),
Neil H. Mendelson, David W. Mount,
Gene Myers (Computer Science), No-
buyoshi Shimizu, Paul Sypherd, Hans
Van Etten (Plant Pathology)

Associate Professors Danny Brower, Gail
Burd (Anatomy), Carol Dieckmann
(Biochemistry), Jennifer D. Hall, Mar-
tha Hawes (Plant Pathology), Mar-
tinez J. Hewlett, Thomas J. Lindell,
Elizabeth Vierling (Biochemistry)

Assistant Professors Alison Adams, Her-
man Gordon (Anatomy), Lynn Man -
seau, Roger L. Miesfeld (Biochemis-
try), Karen Oishi, Roy Parker, Mary
Rykowski (Anatomy), Scott Selleck
(Arizona Research Laboratories), Ted
Weinert

The University Department of Molecular
and Cellular Biology is a research -
oriented department in which students
may receive advanced training in all as-
pects of research which employ cellular,
molecular, biochemical, and genetic ap-
proaches. The department offers pro-
grams leading to the Master of Science

and the Doctor of Philosophy degrees
with majors in molecular and cellular bi-
ology. Except in unusual circumstances,
the department will only admit graduate
students whose stated objective is the
Doctor of Philosophy degree.

Applicants for admission should be
prepared in chemistry, physics, and
mathematics in addition to biology and
must submit scores on the aptitude tests
of the Graduate Record Examination.
Applicants must communicate directly
with the department regarding other ad-
mission requirements. The deadline for
completion of all application files for ad-
mission to the programs beginning with
the fall semester is April 1 (March 15 for
applicants desiring financial assistance).

Students are expected to specialize in
areas of interest to the faculty. These in-
clude viral oncology, regulation of gene
expression, neurobiology of simple sys-
tems, cellular ultrastructure and func-
tion, structure and function of nucleic
acids, developmental biology of higher
plants, plant molecular biology, molecu-
lar genetics, invertebrate developmental
genetics, and yeast molecular biology. A
listing of the faculty of the department
and their research interests can be ob-
tained from the department on request.
501. Molecular and Cellular Biology (4) I P,
formal admission to the Ph.D. /M.D. program
and permission of the course director.

505. Eukaryotic DNA Replication (3) [Rpt. /1]
I 1994 -95 (Identical with CBIO 505)

510. Plant Molecular Biology (3) II 1994 -95
(Identical with BIOC 510)

511.* Molecular Biology (3) II Mechanisms of
genome replication, genetic recombination,
DNA repair, gene expression and regulation.
P, 181, BIOC 462a (Identical with BIOC 511
and MBIM 511) Consult department before
enrolling. MCB majors should not take this
course for graduate credit.
513.* Somatic Cell and Molecular Genetics
Laboratory (3) I Modern lab. techniques for
genetic and molecular analyses of mam-
malian cells in culture. 6L. P, CR 181.

515.* Somatic Cell and Molecular Genetics
(2) II Modern concepts of eucaryotic cell ge-
netics and molecular mechanisms of cell
growth control. P, 181. (Identical with GENÉ
515)

516.* Computer Analysis of Sequences (3) II
Analysis of protein and DNA sequence infor-
mation using computer methods. Before en-
rolling, consult instructor for appropriate pre-
requisites (Identical with BIOC 516, ECOL 516
and GENE 516)

520. Pathways and Signals in Cells (3) II
(Identical with BIOC 520)

543.* Insect Neurobiology (3) II (Identical
with ENTO 543)
545. Concepts in Genetic Analysis (3) I
Methods of genetic analysis including mutant
isolation, genetic and physical mapping, re-
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verse genetics, evolutionary mechanisms, mo-
lecular variation and genomic evolution. P, in-
troductory undergraduate genetics course or
biology course. (Identical with BIOC 545,
ECOL 545, GENE 545)

550. Topics in Pigment Cell Biology (2) I
(Identical with ANAT 550)

555. Molecular Mechanisms of Development
(3) II Detailed examination of molecular, ge-
netic and cellular approaches to selected
problems in developmental biology. P, 545,
568 or consult department before enrolling.
(Identical with BIOC 555 and GENE 555)

556.* Developmental Biology (3) I (Identical
with ANAT 556)

557.* Experiments in Developmental Biology
(4) II (Identical with ANAT 557)

558. Advanced Subjects in Endocrinology (2)
[Rpt. ] I (Identical with ANAT 558)

560.* Plant Physiology (4) I (Identical with PL
S 560)

562. Plant Intermediary Metabolism (3) II
1993 -94 (Identical with PL S 562)

564. Plant Growth and Development (3) II
1993 -94 (Identical with PL S 564)

566.* Physiology Laboratory (2) II (Identical
with ECOL 566)

567R.* Endocrinology (3) II (Identical with
ANAT 567R)

568. Nucleic Acids (4) I (Identical with BIOC
568)

569. Topics in Gene Regulation (2) II 1994 -95
(Identical with BIOC 569)

571.* Human Embryology (4) II (Identical
with ANAT 571)

572. Biological Regulation (4) I (Identical
with BIOC 572) .

574. Advances in Mammalian Genetics (2)
[Rpt. /1] I 1994 -95 (Identical with BIOC 574)

577. Principles of Cell Biology (4) II (Identical
with ANAT 577)

582. Topics in Neural Development (2) II
1993 -94 (Identical with NRSC 582)

583. Topics in Neural Plasticity (2) II 1993 -94
Reading and discussion of primary literature
on cellular, biochemical, physiological, and
structural changes that occur on the adult
nervous system. P, a course in neurobiology,
consult department before enrolling. (Identi-
cal with ANAT 583 and NRSC 583)

584. Cellular Neurobiology (2) II 1993 -94
(Identical with ANAT 584)

586. Intracellular Messengers (2) I 1993 -94
(Identical with NRSC 586)

587. Biology of Neurological Disease (3) II
1993 -94 (Identical with NRSC 587)

588. Principles of Cellular and Molecular
Neurobiology (4) I (Identical with NRSC 588)

589. Cancer Genetics and Cytogenetics (3) I
1993 -94 (Identical with CBIO 589)

595. Colloquium
a. Topics in Molecular Biology (1) [Rpt. /6] I

II Open to majors only.

d. Special Topics in Cell Biology (2)
[Rpt. /3] II (Identical with CBIO 595d,
which is home)

596. Seminar
c. Concepts in Cellular Differentiation (2) I

(Identical with ANAT 596c)

597. Workshop
a. Recombinant DNA Techniques (2) S

(Identical with BIOC 597a, which is
home)

*May be convened with 400 -level course.

601. Molecular and Cellular Biology (4) I Ac-
quire a basic understanding of modern ge-
netics, molecular biology and cell biology,
and learn how to apply that understanding to
human disease. (Identical with GENE 601) P,
consult department before enrolling.

612. Biological Electron Microscopy (4) I Pro-
vides theoretical background and practical ex-
perience in transmission and scanning elec-
tron microscopy that are necessary for the
efficient and effective application of ultra -
structural and cytochemical techniques as re-
search tools. 2R, 6L. P, one college level
course in each of physics, chemistry and biol-
ogy (Identical with ANAT 612, AN S 612,
BIOC 612, ENTO 612, MBIM 612, PATH 612,
PSIO 612, PL P 612, V SC 612)

621. Molecular, Plant, Microbe Interactions
(3) II 1994 -95 (Identical with PL P 621)

695. Colloquium
a. Current Topics in Plant Biology (2)

[Rpt. /3] I II (Identical with PL P 695a,
which is home)

e. Science, Society and Ethics (1) II (Identi-
cal with GENE 695e and NRSC 695e)

696. Seminar
a. Developmental Biology (1) [Rpt. /6] I II

To be taken only when 596a repeated
course limit has been met.

761. Laboratory Rotation I (2) I II [Rpt. /1] Re-
search project with graduate faculty for 8
weeks, 15 hours per week. Open to majors
only.

762. Laboratory Rotation II (2) I II [Rpt. /1]
Research project with graduate faculty for 8
weeks, 15 hours per week. Open to majors
only.

763. Laboratory Rotation III (2) I II Research
project with graduate faculty for 8 weeks, 15
hours per week. Open to majors only.

801. Molecular and Cellular Biology (4) I

Freshman medical students only.

Music (MUS /MUSI)
Music Building, Room 109
(602) 6214655
Professors Dorothy K. Payne, Director,

James R. Anthony (Emeritus), John
Bloom (Emeritus), John Boe, Andrew
Buchhauser (Emeritus), Edna Church
(Emerita), Gary D. Cook, Larry J. Day,
Gordon Epperson (Emeritus), Billie R.
Erlings, Thomas Ervin, Richard Faith

(Emeritus), John R. Ferrell (Emeritus),
Gregg I. Hanson, O. M. Hartsell
(Emeritus), Jeffrey Haskell, Steven
Hedden, Robert Hull (Emeritus), Henry
Johnson (Emeritus), Roy A. Johnson,
Jean -Louis Kashy, Jack Lee (Emeritus),
Robert McBride (Emeritus), Elizabeth
Mosher, Robert Muczynski (Emeritus),
Edward W. Murphy, James P. O'Brien,
Marguerite Ough (Emerita), Leon-
ard A. Pearlman, Richard E. Peters
(Emeritus), Jocelyn Reiter, Charles Roe,
Anita Sammarco (Emerita), Anna Mae
Sharp (Emerita), Maurice Skones
(Emeritus), R. Warren Sutherland,
Nicholas L. Zumbro

Associate Professors Daniel I. Asia,
William Dietz, Elizabeth Thompson
Ervin, Paula Fan, Nancy Ferguson,
Nohema Fernandez, John R. Fitch,
Grayson Hirst, Keith M. Johnson, Jerry
Kirkbride, Josef Knott, Timothy Kolo-
sick, Carrol McLaughlin, Rodney M.
Mercado, Richard Obregon, Thomas
Patterson, Faye Robinson, Jeffrey
Showell, Rex Woods

Assistant Professors John T. Brobeck,
Enrique Feldman, Patrick Neher,
Gary B. Wilson

The school offers a program leading to
the Master of Music degree with majors
in composition, music education, musi-
cology, music theory, and performance.
The school also offers a program leading
to the Doctor of Musical Arts degree
with majors in composition, conducting,
and performance. With the doctoral per-
formance major, concentrations are
available in bassoon, cello, clarinet, flute,
guitar, horn, harp, oboe, organ, percus-
sion, piano, saxophone, string bass,
trombone, trumpet, viola, violin, and
voice. A reading proficiency examina-
tion in either German, French or Italian
will be required for the Doctor of Musi-
cal Arts degree with the major in perfor-
mance and the concentration in voice.
The school also offers programs leading
to the Doctor of Philosophy degree with
majors in music theory or music educa-
tion. All candidates for admission to the
Ph.D. program with a major in music
theory will show evidence of satisfactory
competencies in their fields of con-
centration. There are two minors, one in
music with a minimum of nine units and
one in a field outside of music, also with
a minimum of nine units. German and
French are the required languages for
this degree. In the event a candidate
works in a field of specialization that
warrants it, another language, such as
Greek, Latin, or Italian, can be sub-
stituted for French with the permission
of the School of Music Graduate Com-
mittee. If the research specialization lies



Music 117

within a computer- assisted field, exper-
tise in that technology can be sub-
stituted for French. Applicants for the
Ph. D. program in music education will
be required to furnish evidence of at
least three years of successful teaching
or administrative experience in the field
of music whether in the public schools
or at the college level. Additional details
regarding the doctoral program in music
education are available from the Director
of Graduate Studies in Music. For fur-
ther information concerning these de-
grees see Requirements for Master's
Degrees /Master of Music and Requirements
for Doctor's Degrees /Doctor of Musical Arts
and Doctor of Philosophy elsewhere in
this catalog.

Applicants are required to audition by
personal interview or by submitting a tape
recording. Beginning graduate students
must take placement tests in music the-
ory and in music history /literature. Doc-
toral students are not admitted to a par-
ticular curriculum until they have
passed a qualifying examination admin-
istered each semester by the School of
Music. Admission is limited to appli-
cants who exhibit superior musical apti-
tude and training and who show con-
tinued growth in their chosen fields of
music.
510a- 510b.* Pedagogy (2 -2) Study of methods
and repertory suitable for studio teaching.
Open to music majors in their major perfor-
mance area only.
518. Band Arranging (2) II 1994 -95 Detailed
study of band instrumentation; major works
transcribed for concert band. P, 421.
520a-520b.* Counterpoint (3 -3) Practical
study of the counterpoint of the 16th (in 520a)
and 18th (in 520b) centuries. P, 220b.
521. Introduction to Graduate Music Theory
(3) II Introduction to graduate analysis with
emphasis on the survey of analytical systems
as applied to a number of stylistic periods.
Both cognitive and aural procedures will be
investigated. This course may not be used to
fulfill doctoral requirements in music. Open
to majors only.
522a -522b. Art Song Repertory (2 -2) 1994 -95
Class performance of representative selec-
tions from the standard repertory of German,
Italian, French, Russian and English language
art songs; problems of accompaniment, inter-
pretation, style and ensemble. Registration re-
stricted to singers and pianists. Open to ma-
jors only.

523a -523b. History of the Opera (3 -3) 1993 -94
Detailed study of the course of opera from its
inception by the Florentine Camerata through
Berg, Menotti, Stravinsky, Ginastera, Pen -
derecki, Britten and others. Open to majors
only.

524.* History and Literature of Guitar (3) II
1994 -95 In -depth study of the evolution of the
guitar, lute, and vihuela, including repertoire,
style periods, and composers. Open to majors
only.

525. History and Literature of the Wind
Band (3) A research -oriented study of wind
band history and literature from the Renais-
sance to the present.

526a-526b.* Piano Literature (3 -3) 1994 -95
Historical and stylistic study of keyboard liter-
ature, instruments and performance practices.
526a: Baroque through the early Romantic pe-
riods. 526b: Mid -Romantic through the Con-
temporary periods. P, 285 -P. 526a is not prere-
quisite to 526b.

530. Music in the Renaissance (3) II 1994 -95
Vocal and instrumental genres from Dufay
through Palestrina. Open to majors only.

531. Music in the Baroque (3) II 1993 -94 The
age of the basso -continuo; instrumental and
vocal genres from Monteverdi through J. S.

Bach. Open to majors only.

532. Music in the Classical Period (3) I
1994 -95 The Viennese classical tradition from
its origins to Beethoven. Open to majors only.

533. Music of the Twentieth Century (3) I
Contemporary idioms in music; study of
genres, styles, and techniques from post -
Romanticism to the present. Open to majors
only.

535. Music HI the Middle Ages (3) I 1993 -94
Sacred and secular monody and polyphony
from Gregorian chant through Dunstable. P,
330a -330b.

536. Music in the Romantic Period (3) II The
nineteenth century from late Beethoven to
Mahler. P, 300a -330b.

537. Survey of Early Music (3) II S Intensive
survey of music history from Gregorian chant
to the late Baroque. This course may not be
used to fulfill doctoral requirements in music.
Open to majors only.

541.* Electro- Acoustic Music (3) I Com-
prehensive study of electronic music. Intro-
duction to the electronic music studio, tape
composition, acoustics, music synthesis and
sound processing, with actual lab applica-
tions.
542.* Electro- Acoustic Studio Resources (3) II
Advanced techniques: synthesis, processing,
synthesizer programming, sampling, MIDI,
computer- assisted techniques, sequencing
and notation.
550. Advanced Studies in Music Teaching (3)
II S Contemporary practices in planning,
organizing and evaluating learning experi-
ences in music for K -12 students.
551. Behavioral Research in the Arts (3) I S
1993 -94 Research methodologies as they apply
to artistic behavior; emphasis on applying the
results of existing studies to practice and on
conducting original research.
555.* Music and German Literature (3) I

1994 -95 (Identical with GER 555)

560. Aesthetics of Music (3) I Exploration of
the problems of musical meanings, including
a panoramic examination of what philoso-
phers, philosophic musicians and artists, and
others of critical intelligence have contributed
to comprehensive theory.
570. Advanced Conducting (3) [Rpt.] II Styles
of choral, band, and orchestral literature, as

they pertain to the problems of the conduc-
tor; references to the styles of all periods,
with emphasis on the contemporary and
modern.

597. Workshop
o.* Level I Orff Schulwerk (2) S

*May be convened with 400 -level course.

600. Introduction to Graduate Study in Mu-
sic (3) I Bibliographical materials; research re-
sources, techniques, and problems directed
toward graduate study in music. Required of
all doctoral candidates in music. (Identical
with LI S 600)

620a -620b. History of Speculative Theory
(3 -3) I II 1993 -94 Survey of speculative theory
in music, classical Greeks to present.

621a -621b. Analysis of Music of the 18th and
19th Centuries (3 -3) Intensive analysis of
works written in the larger forms. 621a: 18th
century. 621b: 19th century. Open to majors
only. 621a is not prerequisite to 621b.

622. Theory Pedagogy (3) I 1994 -95 Study of
the philosophies, procedures, techniques, and
materials used in teaching theory at the col-
lege level.

623. Analysis of Contemporary Music (3) II
Intensive analysis of representative works of
the 20th century.

630. The Music of Bach (3) II 1994 -95

631. The Music of Mozart (3) S 1993 -94

635. Choral Literature and Techniques (3)
[Rpt. /5] I II A research -oriented study of cho-
ral literature from all stylistic periods and
genre from the Renaissance to the present,
together with appropriate conducting tech-
niques. 2R, 3L. Open to majors only. P, gradu-
ate standing in choral conducting or choral
music education. No more than 12 units of
this course may be applied to a graduate de-
gree program.

650. Foundations and Principles of Music
Education (3) I S History and philosophy of
music education in the public schools, with
emphasis on the basic concepts needed for
effective teaching in the field of music, curric-
ulum development and evaluation of the mu-
sic program.

651. Curriculum Development in Music (3) II
S 1994 -95 Principles and techniques of cur-
riculum construction applied to the field of
music.

652. Management Techniques in Music (3) II
1994 -95 The management of music at all levels
of education, industry, and performance.

654. Psychology of Music (3) II S 1994 -95 Mu-
sic perception, physiological and psychologi-
cal responses to music, basic acoustics, music
pedagogy, and evaluation /measurement of
music behaviors.

672. Teaching Music in Higher Education (3)
II 1993 -94 Contemporary practices in plan-
ning, organizing, and evaluating learning ex-
periences in music for college and university
students. Open to music majors only.
696. Seminar

a. Music Education (1 -6) [Rpt. /9 units] I II
b. Musicology (1 -6) [Rpt. /9 units] I II
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c. Music Theory (1 -6) [Rpt. /9 units] I II Piano
d. Composition (2) [Rpt. /8 units] I II Open 580 -P (1 -2); 585 -P (1 -4)

to majors only. 685 -P, 785 -P (1 -4)

Ensembles
All courses listed below are offered both
first and second semesters and may be
repeated. Prerequisite for entrance to all
ensembles is by audition or by permis-
sion of the School of Music.
500. Large Conducted Ensembles (1)

b. Marching Band
c. Concert Band
d. Symphonic Band
e. Wind Symphony
h. Summer Chorus
i. Symphonic Choir
j. University Singers
k. University- Community Chorus
1. Chamber Choir
m. Choraliers
o. Symphony Orchestra
q. Collegium Musicum
r. Jazz Ensemble
s. Honor Choir

501. Coached Ensembles (1) Offering cham-
ber music experience; designed to develop
musical independence.

a. Accompanying
b. Brass Ensemble
c. Percussion Ensemble
d. Guitar Ensemble
e. Jazz Combo
f. Saxophone Ensemble
g. String Ensemble
h. Woodwind Ensemble
i. Steel Band
j. Mariachi Arizona
k. Electronic Music Ensemble
1. Harp Ensemble (1) [Rpt/9 units total at

all levels]

502.
a.
b.
c.
d.
e.
f.

g
1

Small Conducted Ensembles (1)
Brass Choir
Contemporary Ensemble
Clarinet Choir
Musical Theatre
Pep Band
Flute Choir
Recital Choir
Trombone Choir

605. Opera Theatre (1 -4) Training in all as-
pects of operatic production, including major
singing roles, minor roles, opera chorus, op-
era scenes and chamber operas; technical
training in set construction, makeup, cos-
tumes and lighting. 605 may also include op-
eratic staging techniques. P, 4 units of 405 or
permission of the School of Music.

Composition Studies: Individual
and Group Instruction
640. Advanced Composition (2 -6) I II [Rpt.]
Individual projects in composition. Open to
theory and composition majors only.

Performance Studies: Individual
and Group Instruction (MUSI)
All of the courses listed below are of-
fered both first and second semester.
See schedule of fees below.

Piano Accompanying
685 -W (1 -4)

Voice
580 -V (1 -2); 585-V (1 -4)
685 -V, 785 -V (1 -4)

Vocal Coaching
685 -J (1)

Organ
580 -0 (1 -2); 585 -0 (1 -4)
685 -0, 785 -0 (1 -4)

Conducting
585 -Q (1 -4); 685 -Q, 785 -Q (1 -4)

String Instruments
String Bass

580 -N (1 -2); 585 -N (1 -4)
685 -N, 785 -N (1 -4)

Violin
580 -K (1 -2); 585 -K (1 -4)
685 -K, 785 -K (1 -4)

Cello
580 -M (1 -2); 585 -M (1 -4)
685 -M, 785 -M (1 -4)

Harp
580 -H (1 -2); 585 -H (1 -4)
685 -H, 785 -H (1 -4)

Guitar
580 -G (1 -2); 585 -G (1 -4)
685 -G, 785 -G (1 -4)

Viola
580 -L (1 -2); 585 -L (1 -4)
685 -L, 785 -L (1 -4)

Harpsichord
580 -I (1 -2); 585 -I (1 -4)
685 -I (1 -4)

Wind Instruments
Baritone

580 -E (1 -2); 585 -E (1 -4)
685 -E (1 -4)

Bassoon
580 -B (1 -2); 585 -B (1 -4)
685 -B, 785 -B (1 -4)

Clarinet
580 -C (1 -2); 585 -C (1 -4)
685 -C, 785 -C (1 -4)

Flute
580 -F (1 -2); 585 -F (1 -4)
685 -F, 785 -F (1 -4)

Horn
580 -D (1 -2); 585 -D (1 -4)
685 -D, 785 -D (1 -4)

Oboe
580-A (1 -2); 585 -A (1 -4)
685-A, 785-A (1 -4)

Saxophone
580 -S (1 -2); 585 -S (1 -4)
685 -S, 785 -S (1 -4)

Trombone
580 -R (1 -2); 585 -R (1 -4)
685 -R, 785 -R (1 -4)

Tuba
580-Y (1 -2); 585-Y (1 -4); 685-Y (1 -4)

Percussion Instruments
580 -Z (1 -2), 585 -Z (1 -4)
685 -Z, 785 -Z (1 -4)

Music Fees
All students registering for private or
group instruction are charged special
fees according to the following schedule.
Regular and scholarship students will be
assigned to private or group instruction
each semester only after a Music Fee
Statement has been secured. Rental in-
struments, practice rooms and lockers
are issued upon presentation of this
statement.

Group lesson or one -half hour private
lesson: $40.

One -hour private lesson: $60.
A music major registering for more

than one weekly lesson will pay a max-
imum fee of $60.

Rentals
Instruments are rented as available for
use in regularly scheduled music ac-
tivities according to the following fee
schedule. Any damage beyond normal
wear and tear will be paid for by the
renter of the instrument. All rental in-
struments must be returned by the end
of the semester or on demand.

Practice Room and Piano Rental: Pianos
will be rented only to those enrolled in
group, private instruction or keyboard
class. $5 for one hour practice per day.
$10 for two hours practice per day. $15
for three hours practice per day.

Organs, Harpsichords, and Synthesizer:
$10 for one hour practice per day. $15 for
two hours practice per day. $20 for three
hours practice per day.

Harps: $20 for one hour practice per
day. $25 for two hours practice per day.
$30 for three hours practice per day.

Band and Orchestra Instruments: Rented
only to those enrolled in ensembles or
techniques and literature classes. $10 per
semester.

Refunds will be made according to the
refund schedule. No refund will be
made on rental charges of $5 or less.

Near Eastern Studies
(NES /ARB /PRS)
Franklin Building, Room 403
(602) 621 -8013

Professors William G. Dever, Head, Lud-
wig A. Adamec, Michael E. Bonine,
Adel S. Gamal, J. Michael Mahar,
Hamdi A. Qafisheh

Trumpet Associate Professors Esther Fuchs (Ju-
580-T (1 -2); 585-T (1 -4); 685-T, 785-T (1 -4) daic Studies), William J. Wilson
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Assistant Professors Simin Karimi,
Senzil Nawid

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in Near
Eastern studies. Instruction is available
in the languages, cultures, and civiliza-
tions of the Middle East and the Ancient
Near East. Concentrations are available
in language and literature, history,
thought, and society (either ancient or
modern) of these areas. In cooperation
with the College of Education, the de-
partment also offers work leading to the
Master of Education degree with a major
in Near Eastern studies. For information
concerning this degree, see Requirements
for Master's Degrees /Master of Education
elsewhere in this catalog.

Applicants must forward to the head
of the department scores on the aptitude
test of the Graduate Record Examination
and two letters of recommendation from
previous instructors or academic ad-
visors. Students without previous disci-
plinary or language training related to
the Middle East may be required to
make up deficiencies without graduate
credit.

Degrees

Master of Arts: Requirements include 30
units of course work with a thesis or,
when a departmental paper is submitted
in lieu of thesis, no fewer than 32 units.
Two degree plans are available in con-
sultation with an advisor: (1) a non-
specialist terminal program, multi -area if
desired, and (2) a specialist program re-
quiring a minimum of two years of an
appropriate language. The specialist pro-
gram normally requires three or more
semesters and often serves as prepara-
tion for the Doctor of Philosophy degree
program.

Doctor of Philosophy: This program re-
quires completion of the Master of Arts
degree (specialist program) or equivalent
training plus those additional courses in
the major and minor areas selected by
the student's guidance committee.

Arabic (ARB)
503.* Advanced Arabic I (3) Emphasis on oral
and written comprehension and expression.
P, 402.

504.* Advanced Arabic II (3) Emphasis on
oral and written comprehension and expres-
sion. P, 403 or 503.

524a- 524b.* Conversational Levantine Arabic
(3 -3) 1994 -95 Extensive oral drill, with em-
phasis on the acquisition of facility in normal
conversation and comprehension. P, 101.

525a- 525b.* Conversational Gulf Arabic (3 -3)
Extensive oral drill, with emphasis on the ac-
quisition of facility in normal conversation
and comprehension. P, 101.

526.* Introduction to Arabic Linguistics (3) II
History and structure of the Arabic language
in its various forms. P, 102, LING 101. (Identi-
cal with LING 526)

539a- 539b.* Egyptian Arabic (3 -3) Introduc-
tion to the Cairene dialect. Phonology, com-
mon greetings, basic vocabulary and gram-
mar. P, one year of Standard Arabic.

548.* Arabic Literature in English (3) Histor-
ical survey of Arabic literature of the Middle
East and Mediterranean world, with readings
in English translations.

595. Colloquium
n.* Modern Arabic Prose (3) [Rpt. /1] P, two

years of Arabic.
o.* Classical Arabic Prose (3) [Rpt. ] P, two

years of Arabic.
z.* Readings in Classical Arabic Poetry (3)

S P, three years of Arabic for non -native
speakers of Arabic.

Persian (PRS)
504.* Advanced Persian I (4) CDT Readings
in Persian, with the objective of preparing the
student for independent research. P, 402.

505.* Advanced Persian II (4) CDT Readings
in Persian, with the objective of preparing the
student for independent research. P, 404.

549.* Classical Persian Literature in English
(3) II Historical, cultural, and literary issues
related to the readings will be discussed.

550.* Contemporary Persian Literature in En-
glish (3) Historical, cultural and literary is-
sues related to the readings will be discussed.

Near Eastern Studies (NES)
501.* Ancient Mesopotamia (3) I (Identical
with ANTH 501)

503b. Introduction to Comparative Literature
and Literary Theory (3) II (Identical with
CCLS 503b)

509a- 509b.* Biblical Hebrew (3 to 4-3 to 4)
1994 -95 Study of Biblical Hebrew grammar
and literature. 509a: Prose texts. 509b: Poetry.
(Identical with JUS 509a -509b)

534.* Islamic Thought (3) II Traditional ide-
ological systems of Islamic countries and their
evolutionary transformations.

535.* Jewish Mysticism (3) II 1993 -94 (Identi-
cal with JUS 535)

537a -537b. Readings in Akkadian (3 -3) (Iden-
tical with ANTH 537a -537b)

540. Linguistic Change and Diachronic The-
ory (3) II (Identical with LING 540)

542.* Transformation of Agrarian Societies
in the Middle East (3) II Dynamics, processes,
and implications of rural change in the Mid-
dle East; focus on changes in peasant commu-
nities, nomadic pastoralists, rural -urban rela-
tions, and planned change. (Identical with
POL 542)

55Z* Prehistoric Mesopotamia (3) I (Identical
with ANTH 557)

567.* Population and Development in the
Middle East (3) I Review of theories and re-
search in population, resources and so-

cioeconomic development, with emphasis on
determinants and consequence of population
growth and migration in contemporary Mid-
dle East. (Identical with POL 567)

568a- 568b.* Asia and the West (3 -3) 1993 -94
(Identical with HIST 568a -568b)

570.* Religious History of India (3) (Identical
with HIST 570)

572.* History of Medieval India (3) I 1993 -94
(Identical with HIST 572)

573.* History of Modern India and Pakistan:
1750 -Present (3) II 1993 -94 (Identical with
HIST 573)

577a- 577b.* History of the Middle East (3 -3)
History of civilization in the Middle East from
the rise of Islam to the 18th century. 577a:
Period of Arab dominance. 57713: Period of
Turkish dominance. 577a is not prerequisite to
577b. (Identical with HIST 577a -577b)

578.* Modern History of the Middle East (3)
I Near and Middle Eastern history since the
late 18th century, with special emphasis on
Egypt and areas to the east. (Identical with
HIST 578)

581a -581b. * Archaeology of Syria -Palestine
in the Bronze and Iron Ages (3 -3) Survey of
the Bronze and Iron Age cultures of Syria -
Palestine, ca. 3500 -500 B.C., with emphasis on
the use of archaeological materials in histor-
ical reconstruction.

584a- 584b.* Akkadian Linguistics (3 -3) (Iden-
tical with ANTH 584a -584b)

585.* Social Organization of India and
Pakistan (3) I Survey of family, kin, and caste
in the peasant societies of India and Pakistan.
(Identical with ANTH 585)

586.* Political Systems of India and Pakistan
(3) II Survey of post- independence political
developments in Pakistan and India. (Identi-
cal with POL 586)

590.* Women in Middle Eastern Society (3) I
(Identical with ANTH 590)

592.* History of Sufism (3) II (Identical with
HIST 592)

595. Colloquium
d. Middle East (3) [Rpt. ] I II
f.* Ancient Near East (3) [Rpt. /4] Consult

department before enrolling (Identical
with JUS 595f)

596. Seminar
b.* Special Topics in Near Eastern Studies

(3) [Rpt. /4]
m. Middle East: Topics in History and Civi-

lization (3) [Rpt.] I II
q. Near Eastern Archaeology (3) [Rpt. /6] I

II (Identical with ANTH 596q)
w. *Feminist Approaches to the Bible (3) I

(Identical with JUS 596w)

*May be convened with 400 -level course.

696. Seminar
b. Cultural Anthropology (1 -3) I II (Identi-

cal with ANTH 696b, which is home)
i. International Water Resource Manage-

ment (1 -3) [Rpt. /2] I (Identical with
HWR 696i, which is home)
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Neuroscience (NRSC)
Gould- Simpson Building, Room 401
(602) 621 -8380

Graduate Interdisciplinary Program in
Neuroscience

Committee:

Professors John G. Hildebrand, Chairper-
son (Arizona Research Laboratories,
Division of Neurobiology), A. Terry
Bahill (Systems and Industrial Engi-
neering), Carol A. Barnes (Psy-
chology), Bryant Benson (Anat-
omy), James R. Bloedel (Physiology),
Richard Bootzin (Psychology),
Thomas P. Davis (Pharmacology),
Roger Enoka (Exercise and Sport
Sciences, Physiology), Edward D.
French (Pharmacology), Merrill R Gar-
rett (Psychology), Theodore Glattke
(Speech and Hearing Sciences),
Raphael R Gruener (Physiology),
Mac E. Hadley (Anatomy, Molecular
and Cellular Biology), Thomas J.
Hixon (Speech and Hearing Sciences),
Victor J. Hruby (Chemistry), Sigmund
Hsiao (Psychology), Mary I. Johnson
(Pediatrics), Alfred W. Kaszniak (Psy-
chology), David L. Kreulen (Pharma-
cology, Physiology), Hugh E. Laird, II
(Pharmacology and Toxicology),
Robert Lansing (Psychology), Ronald
J. Lukas (Pharmacology), Bruce L.
McNaughton (Psychology), Lynn
Nadel (Psychology), L. Claire Parsons
(Nursing), Frank Porreca (Pharmacol-
ogy), William R. Roeske (Internal
Medicine), Alan B. Rubens (Neurol-
ogy), Joachim R Seeger (Radiology),
Robert F. Spetzler (Surgery), Law-
rence Z. Stern (Internal Medicine),
Nicholas J. Strausfeld (Arizona Re-
search Laboratories, Division of Neu-
robiology, Anatomy), Douglas G.
Stuart (Physiology), Marc E. Tischler
(Biochemistry), Henry Yamamura
(Pharmacology)

Associate Professors Edmund A. Arbas
(Arizona Research Laboratories, Divi-
sion of Neurobiology), Kathryn A.
Bayles (Speech and Hearing Sciences),
Gail D. Burd (Anatomy, Molecular and
Cellular Biology), William M. Feinberg
(Neurology), Laurel A. Fisher (Phar-
macology), Richard B. Levine (Ari-
zona Research Laboratories, Division
of Neurobiology, Physiology), Erwin B.
Montgomery, Jr. (Neurology), Linda
Swisher (Speech and Hearing
Sciences), Leslie P. Tolbert (Arizona
Research Laboratories, Division of
Neurobiology), Gary L. Wenk (Psy-
chology, Neurology)

Assistant Professors Geoffrey L. Ahern

(Neurology, Psychology), Ralph E. Fre-
gosi (Exercise and Sport Sciences), Her-
man Gordon (Anatomy), Jeannette D.
Hoit (Speech and Hearing Sciences),
Josephine Lai (Pharmacology),
Nathaniel T. McMullen (Anatomy,
Neurology), David B. Morton (Arizona
Research Laboratories, Division of
Neurobiology), Naomi E. Rance (Pa-
thology), John W. Regan (Pharmacol-
ogy and Toxicology), Linda L. Restifo
(Arizona Research Laboratories, Divi-
sion of Neurobiology, Neurology),
Paul A. St. John (Anatomy), Scott B.
Selleck (Arizona Research Laborato-
ries, Division of Neurobiology), An-
drea Yool (Pharmacology, Physiology)

The graduate interdisciplinary Program
in Neuroscience offers a graduate pro-
gram leading to the Doctor of Philoso-
phy degree with a major in neuro-
science, as well as a graduate minor in
neuroscience. A Master of Science de-
gree is offered only in rare instances
when students-who have already passed
the M.S. evaluation requirement are un-
able to continue in the doctoral program.
The program comprises faculty mem-
bers from several departments in the
colleges of Arts and Sciences, Engineer-
ing and Mines, Medicine, Nursing, and
Pharmacy, as well as the Arizona Re-
search Laboratories. The members of the
Program in Neuroscience are the princi-
pal faculty of the graduate program and
thus may serve as major advisors for stu-
dents majoring in neuroscience. In addi-
tion, the program fosters research and
communication in interdisciplinary neu-
roscience throughout the University. Re-
search interests of the faculty range from
molecular mechanisms of synoptic
transmission to human neurological dis-
orders. Faculty groups focus upon cog-
nitive neuroscience, developmental neu-
robiology, human speech and hearing,
insect neurobiology, neuropeptides, neu-
ropharmacology, and motor control. In-
formation about the research interests of
the faculty can be obtained from the
program office.
503.* Laboratory in Mammalian Systems
Neurophysiology (3) I II (Identical with PSYC
503)

537. Gerontology: A Multidisciplinary Per-
spective (3) I II (Identical with PSYC 537)
543.* Insect Neurobiology (3) II (Identical
with ENTO 543)
565. Neural Encoding, Memory and Com-
putation in the Mammalian Brain (3) I II
(Identical with PSYC 565)
566.* Principles of Mammalian Systems
Neurophysiology (2) I II (Identical with PSYC
566)

582. Topics in Neural Development (2) II
1993 -94 An in -depth analysis of the cellular

and molecular basis of neural development.
Students will read and discuss journal articles
dealing with the development of neurons and
their synoptic connections. P, consult pro-
gram office before enrolling. (Identical with
ANAT 582, MCB 582 and PSIO 582)

583. Topics in Neural Plasticity (2) II 1994 -95
(Identical with MCB 583)

584. Cellular Neurobiology (2) II 1993 -94
(Identical with ANAT 584)

585. Neural Mechanisms of Behavior (2) II
1994 -95 Discussion of the neural mechanisms
of behavior; the control of movement; and in-
tegrative mechanisms and plasticity. Exam-
ples from vertebrates and invertebrates.
(Identical with PSIO 585)

586. Intracellular Messengers (2) I 1993 -94 In-
tracellular messenger systems in the nervous
system, description of salient features of each
mechanism, and discussion of a particular
system which uses that messenger. P, 588, or
permission of instructor. (Identical with BIOC
586 and MCB 586)

587. Biology of Neurological Disease (3) II
1993 -94 Emphasis on reading, discussing and
presenting the primary literature pertaining
to scientific investigation of neurological dis-
eases, e.g., multiple sclerosis, stroke, epilepsy.
For graduate and medical students. Contact
program office before enrolling. (Identical
with MCB 587)

588. Principles of Cellular and Molecular
Neurobiology (4) I Detailed introduction to
the biology of nerve cells, emphasizing cellu-
lar neurophysiology, synoptic mechanisms,
and analysis of neural development. P, con-
sult program office before enrolling. (Identical
with ANAT 588, BIOC 588, MCB 588, and
PSIO 588)

589. Principles of Systems Neurobiology (4)
II Detailed introduction to the organization,
physiology, and function of neural systems,
emphasizing sensory systems, motor control,
integration, and plasticity. P, 588, consult pro-
gram office before enrolling. (Identical with
ANAT 589 and PSIO 589)

595. Colloquium
a.* Antennal Lobe (1) [Rpt. /6 units] I II S
b.* Developmental Neurobiology (1) [Rpt./

6 units] III
c.* Neurophysiology (1) [Rpt. /6 units] I II S
d.* Brain, Behavior and Computation (1)

[Rpt. /6 units] I II S
e.* Neurobiology (1) [Rpt. /6 units] I II S

*May be convened with 400 -level course.

695. Colloquium
e. Science, Society and Ethics (1) II (Identi-

cal with MCB 695e, which is home)

700. Methods in Neuroscience (3) I II S [Rpt. ]
Research rotations in the laboratories of fac-
ulty members within the neuroscience pro-
gram. Consult neuroscience program office
before enrolling.

701. Communication in Neuroscience (2) II
Preparation of an essay, and instruction in
scientific writing. Open to majors only. P,
consult neuroscience program office before
enrolling.
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Nuclear and Energy
Engineering (NEE)
Engineering Building, Room 200
(602) 621 -2551
Professors William L. Filippone, Barry D.

Ganapol, David L. Hetrick (Emeritus),
Roy G. Post (Emeritus), Robert L.
Seale, Morton E. Wacks, John G.
Williams

Associate Professors Morris Farr, Acting
Head, Rocco A. Fazzolari

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with a major in
nuclear engineering. These programs
prepare the student for advanced study
and research in various applications of
nuclear energy including the analysis
and design of fission and fusion reac-
tors, the dynamics of nuclear systems,
the interaction of radiation with matter,
nuclear safety, energy systems analysis
and management, nuclear fuel cycle
evaluation, and the many specialized
uses of isotopes. Master's degree stu-
dents may select one of the following in-
terdisciplinary options: biomedical engi-
neering or energy systems engineering.
For details concerning these options, see
Engineering elsewhere in this catalog.

The applicant should have completed
the equivalent of the undergraduate ma-
jor in nuclear engineering, but liberal
substitutions are allowed for those with
undergraduate majors in mathematics,
physics, chemistry, or other engineering
disciplines.

For the Master of Science degree a
thesis is required of all students except
those working in the energy systems en-
gineering option.
501. Computational Methods of Engineering
Science (3) I Numerical analysis, introduction
to linear algebra, the Monte Carlo technique,
complex variables, supercomputing. P, MATH
254.

506.* Nuclear Engineering Laboratory (4) I II
Experimental techniques for determining
various parameters in nuclear systems; ex-
periments using the critical and subcritical re-
actors. 3R, 3L. P, 380 or 588.

507. Radiochemistry and Radiation Detec-
tion (3) I Radiation detection and measure-
ment, health physics, isotope applications, ac-
tivation analysis, and instrumentation. 3R,
3L. P, CHEM 480b or PHYS 330. (Identical
with CHEM 507)
514.* Energy System Design (3) II Modern
engineering design methods to effectively use
thermal energy and power. Covers: economic
analysis and modeling of thermal equipment;
optimization techniques; steady state and dy-
namic simulation of energy systems. Com-
prehensive project. CR, AME 432.

540.* Energy Utilization and Management (3)
I Methods for evaluating the technical and
economic aspects of energy conversion and
usage directed toward the effective utilization
of resources, including economics, HVAC sys-
tems, electric power, lighting and industrial
processes.

541. Industrial Energy and Power Manage-
ment (3) II Analysis of effective energy utiliz-
ation in industrial operations: availability
analysis, combustion, heat recovery, process
energy, building systems, cogeneration, elec-
trical loads, lighting and machinery. (Identical
with CH E 541)

542.* HVAC System Design (3) II Analysis
and design of air conditioning systems for
commercial and industrial buildings, includ-
ing equipment and component selection.
Energy- efficient concepts, controls and com-
puter analysis will be emphasized. P, 441.
(Identical with AME 542)

543. Power Plant Engineering (3) II The ap-
plication of fluid dynamic heat transfer and
mechanical interaction principles to the engi-
neering design of a power plant. P, 582, 588.

545.* Solar Energy Engineering (3) I Energy
analyses of active and passive solar collectors;
selective surfaces; solar cells; energy storage;
systems for solar heating and cooling; me-
chanical and electrical power; perspective. P,
AME 230.

546.* Photovoltaic Systems Engineering (3) I
Presents system performance prediction
methods, load estimation, power condi-
tioners, battery storage principles, system de-
sign, and qualitative semiconductor device
physics.

547.* Direct Energy Conversion (3) II Engi-
neering requirements for achieving direct
conversion of energy to electrical power; the
engineering of thermoelectric and thermionic
convertors, fuel cells, magnetohydrodynamic,
and photoelectric systems. P, MATH 254;
AME 230; or PHYS 121. (Identical with AME
547 and ECE 547)

556.* Engineering System Simulation (3) II
Dynamic modeling and simulation of engi-
neering systems, including energy conversion
systems, nuclear and chemical reactors, and
control systems, using digital continuous -
system simulation languages. P, AME 230 or
CH E 306a; MATH 254.

563. Energy from Biomass (3) II (Identical
with ABE 563)

581.* Nuclear Fuel Cycles (3) I The processes,
methods, and strategies of the nuclear fuel
cycle. P, 280, AME 230.

582.* Contemporary Nuclear Power Systems
(3) I Analysis of present nuclear power plants,
with emphasis on design decisions as they
affect performance of individual systems; ad-
vanced design concepts; proposed standard
designs; comparison of different contempo-
rary systems. P, 381 or 486.

583.* Dynamics of Nuclear Systems (3) I Nu-
clear reactor kinetics, integral transform
methods, internal feedback effects, stability
and control. P, 380, 588.

584.* Radiation Effects (3) II Radiation effects
on solids and radiation chemistry of gases
and liquids, with emphasis on effects encoun-
tered in nuclear reactor, detector, and dosime-
ter systems. P, 380, CR, MSE 331R.

585.* Radiation Health Physics and Safety
(3) I Study of health physics practices and
safety responsibilities; analysis of radiation
environments and applications of basic
shielding methods to provide understanding
of accepted working practices.

586.* Nuclear Energy and Power (3) I Funda-
mentals of nuclear energy and radiation; en-
gineering applications; the basic concepts of
nuclear reactors and power systems. De-
signed for nonmajors.

587.* Introduction to Radioactive Waste Man-
agement (3) I Background in the technology
of the management of all types of radioactive
wastes from the nuclear fuel cycle, institu-
tions, and industry.

588. Reactor Theory I (3) I Fundamentals of
nuclear reactor theory; introduction to the
nuclear processes occurring in a reactor;
slowing down and diffusion of neutrons in
moderating materials; analysis of bare and re-
flected homogeneous reactors. P, CR, MATH
422a.

596. Seminar
s. Advanced Nuclear Power Activities (1)

[Rpt. /3] I II

*May be convened with 400 -level course.

645. Advanced Solar Engineering (3) II Re-
search and development studies related to so-
lar applications: engineering design, analysis,
and economics. Course includes invited lec-
tures, literature research, and an original pa-
per. P, 545. (Identical with CH E 645)

680. Fuel Cycles for Nuclear Reactors (3) II
1993 -94 The design and analysis of fuel cycles
for nuclear reactors; the processes and re-
quirements for fuel element design and the
limitations of fuel element performance to re-
actor design; economic factors in fuel cycles.
P, 588.

681a -681b. Analytical Methods of Transport
Theory (3 -3) 1994 -95 Application of the
Boltzmann equation to neutron and photon
transport problems; exact solutions, the
method of singular eigenfunctions, spherical
harmonic expansions, the moments methods,
integral transport theory, invariant embed-
ding, variational techniques, applications to
slowing -down problems. P, 689, MATH
422a -422b.

682. Nuclear Safety (3) II Possible incidents
involving nuclear materials in critical reactors,
chemical processing systems, fuel shipment
operations or subcritical arrays, including as-
sessments of the magnitudes and con-
sequences of nuclear incidents; determination
of criteria for evaluating nuclear system
safety, including plant siting and operational
procedures. P, 380.

683. Nonlinear Reactor Dynamics (3) II Non-
linear dynamics of nuclear reactors; shut-
down mechanisms, inertial effects, nonlinear
stability criteria, time -dependent neutron
transport, neutron waves, and applications to
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pulsed reactors, start -up transients, reactor
stability, and reactor safety. P, 583.

687. Experimental Nuclear Engineering (3) I
1993 -94 Advanced experimental studies using
the nuclear reactor and radiation detection
systems. 2R, 3L. P, 406 or 506, 588.

688. Technology of Radioactive Waste Stor-
age and Disposal (3) II Detailed technology of
nuclear waste streams, their processing and
waste collection, segregation, reduction
methods and storage and disposal alterna-
tives for high -level and low -level waste. P, 487
or 587.

689. Reactor Theory II (3) II Fundamental
theory of heterogeneous reactors, integral
transport, blackness theory, perturbation the-
ory, and applications; temperature coefficient,
changes in reactivity due to fission product
accumulation, fuel consumption, and conver-
sion. P, 588.

Nursing (NURS)
Nursing Building, Room 316
(602) 626 -6151

Professors Suzanne Van Ort, Interim
Dean, Agnes M. Aamodt (Emerita), El-
eanor E. Bauwens ( Emerita), Pearl P.
Coulter (Emerita), JoAnn Glittenberg,
Ada Sue Hinshaw, Margarita A. Kay
(Emerita), Alice J. Longman, Beverly A.
McCord (Emerita), L. Claire Parsons,
Linda R. Phillips, Arlene M. Putt
(Emerita), Gladys E. Sorensen (Emer-
ita)

Associate Professors Terry Badger, Carrie
Jo Braden, Evelyn M. DeWalt (Emerita),
Sandra Ferketich, Rose Gerber,
Mary E. Hazzard (Emerita), Elaine B.
Jones, Lillian Lynch (Emerita), Betty J.
McCracken (Emerita), Virginia Miller
(Emerita), Ida M. Moore, Alice L.
Noyes, Jessie V. Pergrin (Emerita),
Lois E. Prosser (Emerita), Pamela
Reed, Jacqueline J. Sherman, Gayle A.
Traver, Joyce Verran, Mary J. Welty
(Emerita), Mary O. Wolanin (Emerita),
Anne Woodtli

Assistant Professors Mary Alexander,
Leanna Crosby, Joan E. Haase, Mar-
garet A. Knight, Dona M. Pardo, Lee
Sennott -Miller, Christine M. Sheehy

The College of Nursing offers programs
leading to the Master of Science and
Doctor of Philosophy degrees with a ma-
jor in nursing.

The College of Nursing graduate pro-
gram is planned for four years and 108
units of graduate credit. Thirty -three
units of credit are required for admission
to doctoral standing. A student who
elects to exit with a master's degree will
complete a thesis and graduate with 36
units. Students progressing directly
through the doctoral program are not re-
quired to complete a master's thesis.

Applicants for all degree programs are
required to submit (1) evidence of com-
pletion of an undergraduate program in
nursing substantially equivalent to the
Bachelor of Science in Nursing degree
program at the University of Arizona, (2)
a current license to practice as a regis-
tered nurse in Arizona, (3) references at-
testing to professional competence, (4)
evidence of satisfactory completion of a
course in elementary statistics, (5) scores
on the aptitude test of the Graduate Rec-
ord Examination, (6) a statement indicat-
ing academic and professional goals as
well as research interests, and (7) evi-
dence of skills in physical assessment. In
addition, (8) computer literacy is re-
quired.

An automobile is essential since the
clinical facilities are located throughout
the Tucson area.

Degrees

The College of Nursing offers a graduate
program with multiple exit options: 1)
Students may elect to complete a one -
year M.S. program including a thesis, or
2) elect to use the master's level courses
as the first year of the Ph.D. program. In
this option, a research proposal, rather
than a thesis, is required and the M.S.
degree is not awarded.

Clinical nursing areas offered are
child, community health, geriatric,
maternal -newborn, medical- surgical and
psychiatric -mental health. Role develop-
ment areas are nursing education, nurs-
ing administration, geriatric nurse prac-
titioner and mental health clinical
specialist.

Master of Science -Admission is based
upon the evaluation of the criteria men-
tioned above as well as the following:
undergraduate cumulative grade point
average of at least 3.00 or "B "; Graduate
Record Examination minimum scores of
500 each on the verbal, quantitative and
analytical portions of the aptitude test;
and references attesting to potential as a
graduate student.

Doctor of Philosophy -The major pur-
pose of the program is the preparation
of the clinical nurse researcher. Appli-
cants must present evidence of the com-
pletion of a baccalaureate degree or both
baccalaureate and master's degrees sub-
stantially equivalent to those nursing
programs at The University of Arizona.
Admission is based upon the evaluation
of the following criteria: undergraduate
cumulative grade point average of at
least 3.00 or "B "; graduate grade point
average of 3.50; Graduate Record Exam-
ination minimum scores of 550 each on
the verbal, quantitative and analytical
portions of the aptitude test; references
attesting to potential for doctoral study;
copies of published materials or research

reports; and an evaluation of profes-
sional record and experience. A personal
interview is required after all credentials
are available.

A minor area of study which includes
a minimum of 12 semester credits is re-
quired. The area of study may be
selected from behavioral or biological
sciences, or the disciplines of anthropol-
ogy, philosophy, physiology, psychology,
management and policy, sociology or
statistics.

Upon completion of the M.S. or Ph.D.
degree, a student will have met the fol-
lowing objectives: devise, negotiate, im-
plement and evaluate alternative solu-
tions for health problems affecting client
populations; expand and communicate
the body of nursing knowledge; and
generate solutions for society's health
concerns through collaboration with the
broader scientific and health commu-
nities.

504. Conceptual Models (3) I S Theory and
research surrounding conceptual models with
emphasis on description of conceptual mod-
els.

521.* Nursing Care of the Child with a Han-
dicap or Chronic Illness (3) S Overview of
congenital and acquired handicaps or chronic
conditions in school age children. Assess-
ment and management in the school setting
of these children and their families. Open to
majors only. P, 481, or consult college before
enrolling.

522.* School Nursing Practice (3) I Analysis
and application of nursing in school systems.
Program development and evaluation, health
curriculum development, and principles of
epidemiology for identification of high risk
groups. Open to majors only. P, 481, or con-
sult college before enrolling.

530. Methods in Nursing Research (3) II Crit-
ical examination of selected problems and
methods in the nursing research process.
Consideration is given to both qualitative and
quantitative methods.

548. Statistical Packages in Research (3) I

Analysis of data for research projects, theses
and dissertations using SPSS and SAS. Or-
ganization of data for statistical analysis, en-
tering data and creating command files using
the editor, writing and debugging programs.
Techniques for producing graphical output
using SAS /GRAPH. P, one introductory
graduate -level course in statistics. (Identical
with STAT 548)

580.* Principles of Physiology in Health Care
(4) S Selected physiologic functions and adap-
tive changes which occur in health and ill-
ness. Cellular physiology, the immune sys-
tem, neurophysiology, cardiovascular,
pulmonary, renal, and endocrine physiology.
P, undergraduate physiology.

583.* Perspectives of Cancer Care for Health
Professionals (3) S Current methods of care
for individuals with cancer and for their fam-
ilies. 6R, 9L. Not accepted in doctoral pro-
gram of study in nursing. P, enrollment in
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baccalaureate or graduate programs in nurs-
ing or pharmacy. (Identical with PHPR 583)

587.* Poverty and Health (3) II Study of the
relationship between poverty and health.
Concepts and theories from anthropology,
psychology and sociology will be used to ana-
lyze problems associated with poverty. Ad-
vanced degree credit available for non -Ph.D.
majors only. P, six units of social science.
(Identical with ANTH 587 and FCM 587)

588. Clinical Anthropology (3) I II Applica-
tion of principles from anthropological theory
to the actual practice of patient care, with em-
phasis on culture content of groups living in
the greater Southwest. P, nine units of be-
havioral science. (Identical with ANTH 588
and FCM 588)

589. Health of the Older Adult (3) I Current
research of the aging process including physi-
cal and mental alterations; emphasis on phys-
iological changes. Consult college before en-
rolling. (Identical with GERO 589)

*May be convened with 400 -level course.

600a -600b. Nursing Theory and Practice (3 -3)
I II S Maintenance, therapeutic and preven-
tive nursing care of persons in various set-
tings. Student elects practice in one area of
nursing: 600a (I) is selected for (1) child, (2)
maternal- newborn, or (3) psychiatric- mental-
health. 600b (II) is chosen for (1) community
health, (2) gerontology, (3) medical -surgical.

601. Pathophysiologic Alterations (3) I Altera-
tions in physiologic mechanisms secondary
to alterations in perfusion, oxygenation,
hydration, osmolarity, temperature, and resis-
tance to infection. P, 580 or 3 hours of
graduate -level physiology.

603. Public Health Science (3) I Health pro-
motion and primary prevention in commu-
nities and populations, epidemiology and
legal /political issues in advanced public
health nursing. Nursing and public health
theories synthesized. Open to majors only.

604. Developmental Concepts in Nursing (3)
II Examination of concepts of development
over the life span and their relationship to
nursing phenomena. Different models or
views of development are explored and ap-
plied to nursing theory development, re-
search, and practice. Open to majors only.

605. Issues in Family Relations (3) II Exam-
ination of issues in providing care to families
using theory and research from nursing and
related fields. Concepts included will apply to
the young, developing, and mature family.
Open to majors only.

606. Social, Psychological Problems in Nurs-
ing (3) II Focus on concepts of stress and
training with emphasis on health -related out-
comes. Nursing research on addictions, de-
pression, abuse and violence will be explored.
Open to majors only.

607. Cross -Cultural Nursing (3) S Focus on a
synthesis of theories from nursing and re-
lated fields to explore cultural variations in
response to actual or potential problems of
health or illness. The methods for caring and
treating culturally influenced responses will
be examined. Open to majors only.

608. Cognitive Alterations (3) S Client prob-
lems related to the processing of sensory in-
formation including etiological factors.
Research -based nursing interventions for cli-
ents with cognitive alterations are examined.
Open to majors only.

609. Health Assessment (3) I Focuses on syn-
thesis of physical and psychosocial data by
using current research and theoretical models
in geriatric nursing. Emphasizes physiology,
physical, cultural and psychosocial assess-
ment. Open to majors only. P, 580.

621. Educational Process (3) I Theoretical and
practical application of teaching -learning pro-
cess in classroom and clinical settings. Princi-
ples of teaching, learning, instructional de-
sign, testing. Microteaching included. 2R, 3L.
Open to majors only.

622. Nurse Educator Role (3) II Theoretical
and practical application of curriculum devel-
opment and process. Use of teaching -learning
process. Preparation for nurse educator role.
Directed practice teaching included. 1R, 6L.
Open to majors only. P, 621.

623. Clinical Agency Administration (3) II
Practical application of administrative pro-
cesses in a nursing care delivery setting.
Focuses on the use of selected skills essential
to effective administration. Open to majors
only. P, 624.

624. The Administrative Process (3) I The-
oretical background for nursing administra-
tion in care settings. Emphases are on ac-
countability, budgeting, management skills,
constraints and influences as related to nurs-
ing administration. Open to majors only.

625. Geriatric Nurse Practitioner Role (3) I
Exploration of models of advanced nursing
practice role in health care system. Empha-
sizes factors that influence process of defining
and implementing geriatric nurse practitioner
role. Open to majors only. P, 580.

626. Geriatric Nurse Practitioner Role Devel-
opment (3) II Focuses on concepts and skills
needed to manage therapeutically the com-
mon acute and chronic health problems prev-
alent in older adults. Emphasizes clinical
decision -making in abnormal aging. Open to
majors only. P, 625.

627. Mental Health Nursing Clinical Thera-
peutic Process (3) II Focus on concepts of per-
sonality development using psychodynamic
and cognitive/behavioral theories oriented to
the practice of mental health nursing: em-
ploying individual, family and group nursing
techniques for the amelioration of problems.
P, 600a, graduate standing in nursing.

628. Mental Health Nursing Advanced Clini-
cal Practice (3) I Focus on the application of
cognitive and behavioral theory in the mental
health clinical setting, emphasizing individ-
ual and group modalities. Open to majors
only.

632. Research Utilization (3) S Development
and use of models and tools for facilitating
the use of research in science -based nursing
practice within organizational settings. 2R,
3L. P, 530.

633. Evaluation Research (3) I Development
and use of models and tools for assessing
nursing processes, programs and perfor-
mances. Approaches to and psychological re-
actants of evaluation are explored. Issues and
development of market packages with cost
consideration are discussed along with pro-
gram grant preparation.

635. Issues in Rural Health Care (3) II Topics
include community assessment, planning and
evaluation; interdisciplinary practice; health
care issues for southwestern ethnic minority
populations. (Identical with MAP 635, PHPR
635, and PSYC 635)

705. Nursing Metatheory (3) I Logical testing
of theories in practice; history of nursing the-
ory development related to basic epistemol-
ogy, history, and philosophy of science; alter-
nate metatheoretical structures, clinical
theory development strategies; provision for
an exercise in theory construction. Laboratory
is required. P, 6 units of clinical specialty or
clinical selective, 3 units of advanced human
physiology, 3 units of social science at an ad-
vanced level.

706. Middle Range Theory (3) II Introduction
to ways of knowing, focus on middle range
theories in nursing and related sciences. Em-
phasis on critique, elaboration and theory
testing strategies. Open to majors only. P, 705.

724a- 724b -724c. Professional Role Develop-
ment (1 -1 -1) I II Assist student socialization
into the role of nurse scientist. Ethics of re-
search, development of grant proposals, dis-
semination of scholarly work through pub-
lication and presentation, balancing roles of
scholar, educator and clinician. Open to ma-
jors only. P, admission to Ph.D. program.

725. Study of Social Influences (3) S In -depth
examination of social forces affecting the
health care system. Open to majors only. P,
admission to Ph.D. program.

730. Quantitative Methods in Clinical Nurs-
ing Research (3) I Investigation of selected
quantitative strategies appropriate to re-
searching problems in clinical nursing. Open
to majors only. P, 530, 633, admission to Ph.D.
program.

731. Qualitative Methods in Clinical Nurs-
ing Research (3) I Application of selected
qualitative research methods from the social
sciences to clinical nursing. Open to majors
only. P, 530, admission to Ph.D. program.

781a -781b. Instrument Construction (3 -3) S
Deductive and inductive processes for
constructing /testing instruments to measure
nursing care interventions /patient outcomes.
781a: Instrumentation for behavior and objec-
tive phenomena. 781b: Instrumentation for
subjective phenomena. Includes instrument
strategies; experience developing a pilot mea-
sure. 2R, 3L. Open to majors and minors
only. P, 705, 730, graduate level statistics. 781a
is not prerequisite to 781b. (781a and 781b of-
fered alternate summers.)

782a- 782b -782c. Field Work in Nursing Re-
search (3 -3 -3) S I II Individualized course of
study incorporating research and clinical
knowledge in a selected area of nursing prac-
tice in the laboratory and field setting. P, 530,
600a -600b, 633, 705, 730.
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Nutrition and Food Science
(NFS)

Shantz Building, Room 309
(602) 621 -1187

Professors Bobby L. Reid, Head, James W.
Berry (Emeritus), Patsy M. Brannon,
Archie J. Deutschman, Jr. (Emeritus),
Mary Ann Kight, K.Y. Lei, John A.
Marchello, William F. McCaughey
(Emeritus), Donald J. McNamara, Eu-
gene Nelson (Emeritus), Franklin D.
Rollins (Emeritus), Mitchell G. Vavich
(Emeritus), Charles W. Weber

Associate Professors Douglas L. Park,
Ralph L. Price, Edward T. Sheehan,
Ann M. Tinsley

Assistant Professor Wanda H. Howell

The department offers programs leading
to the Master of Science degree in food
science, nutritional sciences, and diete-
tics. Graduate study prepares students
for careers in academia, health care, in-
dustry and government. The department
also participates through the Committee
on Nutritional Sciences in programs
leading to the Doctor of Philosophy in
nutritional sciences. (See Nutritional
Sciences in the following section).

Prerequisites for admission include:
for the M.S. in food science: one semes-
ter each of analytical chemistry with lab
and microbiology with lab, one year (or
its equivalent) each of physics, general
biology, organic chemistry with lab and
math (calculus recommended); for the
M.S. in nutritional sciences: one semes-
ter of analytical chemistry with lab, one
year each (or its equivalent) of physics,
organic chemistry with lab, biochemistry
and physiology, and math (calculus rec-
ommended); for the M.S. in dietetics:
completion of an ADA-approved Plan IV
undergraduate program.

Graduate students must complete at
least 30 units including an approved
thesis to receive the M.S. in food science,
nutritional sciences, or dietetics. Stu-
dents are encouraged to select an ad-
visor and two additional faculty mem-
bers for their graduate committee as
soon as possible, but no later than their
second semester. The program of study
must include N FS 520 or N FS 540 or N
FS 558; 2 units of N FS seminar; 1 -6 units
of thesis; 6 units of N FS 500- or 600 -
level electives; 3 units of statistics; 4 or
more units of biochemistry.

520. Advanced Nutritional Science (3) I Ad-
vanced physiology and biochemistry of nu-
trients with emphasis on present knowledge
and current research topics in nutritional
sciences. P, BIOC 460 or 462a.

540. Advanced Dietetics (3) I Nutrition and
metabolism in patient care as applied by the
advanced -level practitioner. Open to majors
in nutritional sciences only.

541.* Therapeutic Nutrition (4) II Therapeutic
principles of nutrient acquisition and utiliza-
tion, including modification of the diet, for
selected disease and/or deficiency states; fac-
tors of importance in client /patient care, re-
habilitation and education. P, 408.

547.* Perspectives in Geriatrics Laboratory
(1) II (Identical with PHPR 547)

548. Nutrition in Sport and Exercise (3) II S

558. Advanced Food Science (3) I Food safety
evaluation, microbiology of pathogens and
beneficial organisms, chemistry, engineering,
processing; analytical chemistry; laws, regula-
tions. P, CHEM 241a -241b, 322; PHYS
102a -102b; MATH 117R/S.

559.* Sensory Evaluation of Food (3) II
1993 -94 Fundamentals of taste, odor, color,
and rheology perception as related to food;
design and methodology of small -panel and
consumer -panel testing. 2R, 3L.

563.* Food Analysis (3) II 1993 -94 Laboratory
procedures for chemical and physiochemical
analysis of food products. 1R, 6L. P, 360.

568. Nucleic Acids (4) I (Identical with BIOC
568)

570.* Food Microbiology and Sanitation (3) II
1994 -95 Microbiology in processing and hand-
ling of foods; relation of microorganisms, in-
sects, and rodents to design and function of
processing and handling equipment.

571.* Food Microbiology and Sanitation Lab-
oratory (2) II 1994 -95 Laboratory procedures
for assessment of sanitary quality of foods. P,
470 or CR.

572. Food Laws, Standards, and Regulations
(2) II 1994 -95 Laws, standards, and regula-
tions governing food marketing in the United
States; emphasis on food safety, inspection
procedures, additives, nutritional labeling and
regulatory agencies. P, 6 units from the fol-
lowing: 468, 470; MKTG 470.

596. Seminar
n. International Nutrition (2 -3) II (Identical

with FCM 596n, which is home)

*May be convened with 400 -level course.

601. Bioenergetics (2) II 1993 -94 (Identical
with AN S 601)

602. Metabolic Integration (3) I Food intake,
transport, protein and amino acid utilization
in higher animals. P, 408.

609. Nutritional Biochemistry Techniques (3)
II Biochemical methods for evaluating meta-
bolic functions of nutrients. 1R, 6L. P, 408,
CHEM 324 or 325, and 323 or 326. (Identical
with AN S 609)

615. Chemistry and Metabolism of Lipids (3)
II 1993 -94 Chemistry and structure of lipids
and their digestion, adsorption, transport and
utilization; current research in lipid metabo-
lism and the role of lipids in certain disease
states. (Identical with AN S 615)

620. Vitamins (2) I 1994 -95 The chemistry and
metabolism of vitamins. P, 408.

622. Mineral Metabolism (2) I 1993 -94 Chem-
istry, metabolism and biological function of
minerals; current research in mineral require-
ments and toxicity. P, 408. (Identical with AN
S 622)

628. Steroid and Lipoprotein Chemistry and
Metabolism (2) II 1993 -94 Chemistry and me-
tabolism of mammalian sterols and lipopro-
teins; biosynthesis and metabolism of sterols
and lipoproteins in health and disease; the
role of diet in treating abnormalities of sterol
and lipoprotein metabolism; sterols and dis-
ease. P, 408.

630. Developmental Nutrition (3) II 1994 -95
Role of nutrients in development, growth and
lactation; changes in maternal and infant nu-
tritional requirements; current research in de-
velopmental nutrition. P, 520, MCB 511 or
BIOC 572 recommended.

640. Field Methods in Human Nutrition (3) II
1993 -94 Case -oriented approach to nutritional
assessment, diagnosis, prescription, plan and
prognosis; application of dietary, clinical and
biochemical methods. 2R, 3L. Open to majors
in nutrition and other health sciences areas
only.

663. Chemistry of Food Carbohydrates (2) II
1994 -95 Chemical and physical properties of
carbohydrates important to their presence in
food. P, BIOC 460, 462a.

665. Analysis and Purification of Proteins (3)
II 1993 -94 (Identical with AN S 665)

672. Food Safety (2) I 1993 -94 Significance
and control of foodborne hazards associated
with pathogenic microorganisms, microbial
toxins, industrial chemicals, and other en-
vironmental contaminates. P, 471, CHEM
241b. (Identical with MBIM 672)

693. Internship
a. Dietetic Internship, ADA Accredited

(1 -6) [Rpt. /2] I II Field trips. Begins Mid -
August and continues for 46 weeks.
Consult dept. before enrolling. Open to
majors only. P, Course work equivalent
to American Dietetic Association Plan
IV.

696. Seminar
b. Nutrition (1) [Rpt. /6 units] I II (Identical

with NUSC 696b)

Nutritional Sciences (NUSC)
Shantz Building, Room 309
(602) 621 -5630
Graduate Interdisciplinary Program in
Nutritional Sciences

Committee:

Professors Bobby L. Reid, Chair (Nutri-
tion and Food Science), David S. Al-
berts (Internal Medicine), Ronald E.
Allen (Animal Sciences), Harris Berns-
tein (Microbiology and Immunology),
Patsy M. Brannon (Nutrition and Food
Science), Milos Chvapil (Surgery),
David L. Earnest (Internal Medicine),
Charles Gerba (Soil and Water
Science), J. Tal Huber (Animal
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Sciences), Mary Ann Kight (Nutrition
and Food Science), Otakar Koldovsky
(Pediatrics), K.Y. Lei (Nutrition and
Food Science), Timothy Lohman (Ex-
ercise and Sport Sciences), William F.
McCaughey (Nutrition and Food
Science), Donald J. McNamara (Nutri-
tion and Food Science), Thomas Moon
(Family and Community Medicine),
Anthony F. Philipps (Pediatrics),
William A. Stini (Anthropology),
C. Brent Theurer (Animal Sciences),
Marc E. Tischler (Biochemistry),
Ronald R. Watson (Family and Corn-
munity Medicine), Charles W. Weber
(Nutrition and Food Science)

Associate Professors Larry C. Clark
(Family and Community Medicine),
Donald V. Lightner (Veterinary
Science), Douglas L. Park (Nutrition
and Food Science), Ralph L. Price (Nu-
trition and Food Science), Cheryl K.
Ritenbaugh (Family and Community
Medicine), Edward T. Sheehan (Nutri-
tion and Food Science), Spencer
Swingle (Animal Sciences), Ann M.
Tinsley (Nutrition and Food Science)

Assistant Professors Iris R. Bell (Psychia-
try), Wanda H. Howell (Nutrition and
Food Science)

Research Professors Cleamond D.
Eskelson (Surgery)

Research Assistant Professor Maria Luz
Fernandez (Nutrition and Food Sci-
ence)

Associate Specialist Linda K. Hout-
kooper (Nutrition and Food Science)

Associate Research Scientist Siraj I.
Mufti (Pharmacology and Toxicology)

The interdepartmental Program on Nu-
tritional Sciences offers graduate work
leading to the Doctor of Philosophy de-
gree with a major in nutritional sciences.
Options in nutritional biochemistry,
food safety, human nutrition (clinical or
community), or animal nutrition may be
selected within this major. The Program
on Nutritional Sciences represents a
group of faculty members located in
various departments of the University,
who participate in graduate 'training in
all areas of nutrition. Only faculty who
are members of this larger group, called
the Graduate Group in Nutritional
Sciences, may serve as major advisers
for students majoring in nutritional
sciences. Research direction is available
in all areas of nutrition, including nutri-
tional biochemistry, human nutrition,
clinical and community nutrition, and
animal nutrition.

Undergraduate preparation must in-
clude a semester each of algebra and cal-
culus or trigonometry (calculus is recom-
mended) and one year each of general
biology, physics, and organic chemistry
with laboratory. A semester of quantita-

tive analysis is required for students
selecting the options in nutritional bio-
chemistry or animal nutrition. GRE
scores for quantitative and verbal tests
are requested for admission.

Degree

Doctor of Philosophy: The student's
course of study will be developed by the
student and the major advisor and ap-
proved by the student's graduate ad-
visory committee and the Program in
Nutritional Sciences. Students must
meet the minimum requirements estab-
lished for the master's degree in their
options, plus additional requirements
specified by the student's graduate ad-
visory committee, before obtaining the
Ph. D. A maximum of ten units of indi-
vidual studies (599, 699, 900) and
seminar (596, 696) credits will be
counted toward requirements for the de-
gree.

A minor may be chosen from a variety
of areas including biochemistry, animal
physiology, physiology, molecular and
cellular biology, ecology and evolution-
ary biology, food science, anthropology,
pharmacology, and chemistry.

605. Methods in Nutritional Research (3) I
Survey of experimental approaches to nutri-
tion research in the areas of food safety, ani-
mal nutrition, nutritional biochemistry and
human nutrition.

696. Seminar
b. Nutrition (1) I II (Identical with N FS

696b, which is home)

Optical Sciences (OPTI)
Optical Sciences Center, Room 401
(602) 621 -4111

Graduate Interdisciplinary Program in
Optical Sciences

Committee:

Professors Richard C. Powell, Chair,
J. Roger P. Angel (Steward Observa-
tory), George H. Atkinson (Chemis-
try), Harrison H. Barrett (Radiology),
Peter H. Bartels (Pathology), James J.
Burke, William J. Dallas (Radiology),
Eustace L. Dereniak, Charles M. Falco
(Physics), Peter A. Franken (Physics),
B. Roy Frieden, Kenneth F. Galloway
(Electrical and Computer Engineer-
ing), Jack D. Gaskill (Electrical and
Computer Engineering), Hyatt M.
Gibbs, Bobby R. Hunt (Electrical and
Computer Engineering), Kenneth A.
Jackson (Material Science and Engineer-
ing), Stephen F. Jacobs, Stephan W.
Koch (Physics), George L. Lamb, Jr.
(Mathematics), Willis E. Lamb, Jr.
(Physics), H. Angus Macleod (Electri-
cal and Computer Engineering),

Masud Mansuripur, Arvind S. Mar -
athay, Aden B. Meinel (Emeritus),
Pierre Meystre, Dennis D. Patton
(Radiology), Nasser Peyghambarian,
John A. Reagan (Electrical and Com-
puter Engineering), Ralph M. Richard
(Emeritus), Murray Sargent III, Dror
Sarid, Bernard O. Seraphin (Emeritus),
Roland V. Shack, Robert R. Shannon
(Emeritus), Richard L. Shoemaker,
Philip N. Slater (Remote Sensing),
Orestes N. Stavroudis (Emeritus),
A. Francis Turner (Emeritus), Donald R.
Uhlmann (Materials Science), Wil-
liam H. Wing (Physics), William L.
Wolfe, Jr. (Radiology), James C. Wyant
(Electrical and Computer Engineering)

Associate Professors Arthur F. Gmitro
(Radiology), John E. Greivenkamp, Jr.,
Raymond K. Kostuk (Electrical and
Computer Engineering), Robert R.
Schowengerdt (Electrical and Com-
puter Engineering, Arid Lands Re-
source Sciences), Robin N. Strickland
(Electrical and Computer Engineering)

Assistant Professors Katherine Creath,
Galina Khitrova, Thomas D. Milster,
Mark A. Neifeld (Electrical and Corn -
puter Engineering), Ewan M. Wright

The Program in Optical Sciences offers
programs leading to the Master of
Science and the Doctor of Philosophy
degrees with a major in optical sciences.
Areas in which research is currently
being conducted include electro- optics,
image formation, image processing,
laser physics, materials, medical optics,
non -linear optics, optical bistability, op-
tical design, optical fabrication and
testing, optical properties of materials,
pattern recognition, quantum optics, re-
mote sensing, spectroscopy, surface
physics, and thin -film technology. Inter-
disciplinary programs in progress in-
volve the departments of Astronomy,
Chemistry, Civil Engineering and Engi-
neering Mechanics, Electrical and Corn -
puter Engineering, Physics, and Radiol-
ogy, as well as the Arizona Research
Laboratory, the Optical Circuitry Coop-
erative and the Data Optical Storage
Center.

Applicants should hold a bachelor's
degree in engineering, mathematics, or
physics. In addition to the application
materials submitted to the Graduate Col-
lege, applicants must submit to the Asso-
ciate Director, Academic Affairs, Optical
Sciences Center, University of Arizona,
Tucson, Arizona 85721, the following
materials: one complete set of tran-
scripts, scores on the aptitude and sub-
ject (engineering, mathematics, or
physics) tests of the Graduate Record Ex-
amination, and at least two letters of rec-
ommendation. Normally, students are
only admitted to begin their studies in
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optical sciences during fall semester. The
deadline for submission of all applica-
tion materials is March 1; however,
because of the large number of applica-
tions received each year, early sub-
mission is encouraged to enhance the
chances of admission.

Degrees
Master of Science: There is no core curric-
ulum for the Master of Science degree,
and students are allowed considerable
freedom in planning their study pro-
grams. Students may elect either of two
options:

Thesis option: A minimum of 32 units
of graduate credit in optics or optics -
related courses, including 8 units of 910
(thesis) and at least 2 units of optics lab-
oratory courses, and a final oral exam-
ination based primarily on the thesis.

Non -thesis option: a minimum of 35
units of graduate credit in optics or
optics -related courses, including at least
2 units of optics laboratory courses;
demonstrated competence in written
communication (either by writing an ac-
ceptable Master's Report or successfully
completing an appropriate course in
technical writing); a final oral examina-
tion, based primarily on the subject mat-
ter of the courses taken.

In addition, the Master of Science de-
gree may be awarded to prospective can-
didates for the Doctor of Philosophy de-
gree upon successful completion of the
preliminary examination.

Doctor of Philosophy: A core curricu-
lum, including courses 501, 502, 503,
504, 505, 506, 507, 508, and 509 has been
developed to help doctoral students pre-
pare for the preliminary examination.
These courses are not required, but stu-
dents are expected to know the material
presented in them. There is no foreign
language requirement for the Doctor of
Philosophy major in optical sciences.
Students must include at least two units
of optical laboratory courses or provide
evidence of equivalent laboratory experi-
ence. At the discretion of the committee,
doctoral students with majors in optical
sciences, as well as those majoring in
other disciplines, may elect a minor in
optical sciences. Such students must
complete, for the minor, twelve units of
course work with a grade of "B" or bet-
ter in optical sciences or obtain approval
for the equivalent in transferred course
work. No more than six of these units
may be crosslisted with the student's
major department (if other than optical
sciences).
501. Electromagnetic Waves (3) I Maxwell's
equations. Vector and scalar wave equations.
Vector and scalar potentials and gauges.
Green's functions and boundary value prob-

lems. Reflection and refraction. Optics of iso-
tropic materials. Optics of crystals. P, PHYS
116.

502. Optical Engineering I (3) I Rays and
wavefronts; Fermat's principle; Snell's law;
dispersion; systems of plane mirrors; Gaus-
sian and paraxial imagery; Delano diagram;
radiometry; blackbody radiation; sources. P,
PHYS 116, 121.

503. Quantum Optics and Lasers (3) I Quan-
tum background; interaction of light with
matter; two -level atom; lasers; nonlinear op-
tics. P, PHYS 435 (Identical with PHYS 503)

504. Mathematical Methods for Optics (3) I
Complex variables; Fourier theory and ap-
plications to imaging; coherent and in-
coherent imaging; other integral transforms;
special functions and orthogonal poly-
nomials; linear algebra; integral equations;
Green's functions. P, MATH 223, PHYS 116 or
PHYS 121.

505. Diffraction and Interferometry (3) II Dif-
fraction theory. Fraunhofer and Fresnel dif-
fraction. Volume diffraction. Scattering. Beam
propogation. Concepts of coherence. Inter -
ferometry. P, 501,

506. Optical Engineering II (3) II Aberration
theory and practice. Optical radiation detec-
tors. Optical materials and components. Prac-
tical optical design methods. P, 502.

507. Solid -State Optics (3) II Basic concepts in
crystals and in optical response; optical prop-
erties of phonons and semiconductors; quan-
tum wells; electro- optical properties of bulk
semiconductors; optical nonlinearities; solid
state devices and laser diodes. P, PHYS 435.
508. Probability and Statistics in Optics (3) II
Probability theory; random processes; optical
applications; hypothesis testing and estima-
tion; physical applications. P, 509 or 501; 512
or 504.

509. Fundamentals of Physical Optics (4) I
Electromagnetic theory; interference; con-
cepts of coherence; multiple -beam inter-
ference and multilayer films; general, Fresnel,
and Fraunhofer diffraction; diffraction grat-
ings; Gaussian beams; holography; speckle. P,
PHYS 116.

509L. Fundamentals of Physical Optics Labo-
ratory (1) II Laboratory in support of 509. P,
501 or 509.

510. Fundamentals of Applied Optics (4) II
Optical systems; Gaussian optics; aberrations;
radiometry; sources; detectors; optical engi-
neering. P, PHYS 116, 121.

510L. Fundamentals of Applied Optics Labo-
ratory (1) I First -order design; assembly and
alignment; camera lens layout and con-
struction; lens properties; aberrations; CCD-
TV camera; radiometry; illumination; distor-
tion; MTF. P, 506 or 510.

511. Lasers and Solid -State Devices (4) II
1993 -94 Microscopic theory of light- matter in-
teractions; laser and other light sources; solid -
state optics; semiconductor diodes, lasers, de-
tectors; nonlinear optics. P, 501 or 509; 504 or
512.

511L. Lasers and Solid -State Devices Labora-
tory (1) I Gas and semiconductor lasers;

modes and beats; modelocking; spectrum
analysis; exitons and quantum wells; noise;
modulators and detectors; second -harmonic
generation; coherent optical transients. P, 511
or 503, 507.

512. Fourier and Statistical Optics (4) I Math-
ematical background; convolution; the
Fourier transform; linear filtering; two -
dimensional operations; diffraction; image
formation; probability and random variables;
stochastic processes; random data. P, MATH
223; PHYS 116 or PHYS 121.

512L. Mathematical Optics Laboratory (1) II
Laboratory in support of 504, 508 and 512. P,
504 or 512 and C SC 227 or SIE 270.

513. Optical Testing (3) I 1991 -92 Metrology of
components; aspheric surface testing; assem-
bly and alignment of systems; system evalua-
tion. P, 505.

513L. Optical Testing Laboratory (1) I 1991 -92
Laboratory in support of 513. P, CR, 513.

514. Aberration Theory (3) I 1992 -93 Aberra-
tion theory; geometrical image formation; dif-
fraction; pupil, spread, and transfer func-
tions; random wavefront perturbations;
system effects; image evaluation; image pro-
cessing. P, 506.

517. Lens Design (4) I Fundamentals of opti-
cal system layout and design; exact and par-
axial ray tracing; aberration theory; chromatic
and monochromatic aberrations. 2R, 6L. P,
506.

524. Optical Data Processing (3) II 1991 -92 In-
verse filtering; matched filtering; frequency-
domain synthesis; the Vander Lugt filter;
shadow- casting correlators; OTF synthesis;
coded -aperture imaging. P, 505.

527. Holography (3) II 1992 -93 Historical back-
ground; the Gabor hologram; the hologram
as a zone plate; Fresnel, image, Fourier -
transform, and reflection holograms; practical
holography; limitations. P, 505. (Identical with
ECE 527)

528. Statistical Properties of Light (3) I
1992 -93 Intrinsic fluctuation of photons, Man -
del's semiclassical approach; thermal light,
laser light, coherence, intensity interferome-
try. Fluctuations due to atmospheric tur-
bulence; short- and long -term MTF's, speckle
interferometry. P, 508 or MATH 362.

531. Image Processing Laboratory for Re-
mote Sensing (3) I (Identical with ECE 531)
532. Computer Vision (3) II (Identical with
ECE 532)

533. Digital Image Processing (3) II 1991 -92
(Identical with ECE 533)

534. Advanced Topics in Electronic Materials
(3) [Rpt. /2] 1994 -95 (Identical with MSE 534)

538. Medical Optics (3) I 1992 -93 Imaging
methods in radiology, ultrasound, NMR,
thermography, planar x -rays, classical to-
mography, computed tomography, gamma
ray emission methods, positron imaging, dig-
ital radiography, xerographic methods. P, 502.

539. Estimation Methods in Optics (3) I
1991 -92 Bayesian MAP and MMSE estimation,
maximum entropy estimates, restoration of
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images and spectra, phase retrieval, medical
images, significance tests. P, 502.

540a- 540b.* Atomic and Molecular Spectro-
scopy for Experimentalists (3 -3) (Identical
with PHYS 540a -540b)

541. Introduction to Lasers (3) II Laser the-
ory; properties of lasers; stimulated emission;
dispersion theory; gain saturation and rate
equation; optical resonators; survey of laser
types and mechanisms. P, PHYS 103b.

541L. Introduction to Lasers Laboratory (1) II
Laboratory in support of 541. P, CR, 541.

543. Laser Physics (3) I Density matrix for-
mulation of interaction of radiation with
matter; semiclassical laser theory; single and
multimode scalar fields; moving atoms; ring
and Zeeman lasers; pressure effects. P, 504.
(Identical with PHYS 543)

544. Advanced Linear Optics (3) I 1991 -92
Normal modes of matter; macroscopic elec-
trodynamics; optical activity; crystal optics;
electro- optics; magneto- optics; bulk acousto-
optics; scattering. P, 501.

545. Nonlinear Optics (3) II 1991 -92 Scattering
of light; parametric amplification; Brillouin,
Raman, Rayleigh scattering; stimulated and
spontaneous interactions; frequency multi-
plication; intense field effects; materials
damage theory. P, 501.

550. Fundamentals of Remote Sensing (3) I
Physics and methodology of remote sensing;
radiometry; data collection systems; photoin-
terpretation; photogrammetry; image en-
hancementand classification; applications in
the earth sciences.
558. Radiometry (3) I 1991 -92 Units and no-
menclature; Planck's law; black bodies; gray
bodies; spectral emitters; Kirchoff's law; flux
concepts; axial and off -axis irradiance; radia-
tive transfer; normalization; coherent illu-
mination; radiometric instruments. P, 501.

559. Infrared Techniques (3) I 1992 -93 The ra-
diant environment; atmospheric properties;
optical materials and systems; detector de-
scription and use; data processing; displays,
systems design and analysis. P, 558.

561. Physics of the Solid State (3) II (Identical
with PHYS 561)

563. Photoelectronic Imaging Devices (3) II
Intensifiers; camera tubes storage tubes; spe-
cifications; evaluation; applications; electronic
optics, human visual process, photon detec-
tion. P, PHYS 116.

566. Optical Detectors (3) II 1992 -93 Photo-
conductors; semiconductors; signal and noise
mechanisms; figures of merit; limitations on
the sensitivity of detectors; photoemitters; de-
tectors of ionizing radiation. P, 507.
568. Solid -State Imaging Devices (2) I 1992 -93
Charge transfer devices; monolithic and
hybrid focal planes, figures of merit; time -
delay integration; fat zero; transfer efficiency;
double- correlated sampling; buried -channel
and surface -channel devices. P, 507.

570. Advanced Optics Laboratory (2) II
Hands -on experience in current optics re-
search areas. Emphasis is device -oriented.
Guided waves; acousto- optics; optical bista-

bility; diode lasers; nonlinear optics; optical
phase conjugation. 1R, 3L. P, PHYS 121.

576. Optical Wave Guides and Integrated
Optics (3) I 1992 -93 Guided waves in dielectric
films and fibers; beam -to -guide couplers; gen-
eral coupled -mode formalism; linear and non-
linear interactions; survey of devices for inte-
grated optics. P, 501.

577. Optics of Thin Films (3) II Dielectric in-
terference films; semiconductor and metallic
films; planar wave guide films; design
methods for multilayer interference filter
coatings; thin film components for integrated
optical circuits. P, 505.

587.* Fiber Optics Laboratory (3) II Fiber
characteristics; fiber preparation; single and
multimode fibers; sources; coupling; com-
munication systems; multiplexing techniques;
fiber -optic sensors. P, ECE 456. (Identical with
ECE 587)

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

595. Colloquium
a. Current Subjects in Optical Sciences (1)

I II

596. Seminar
a. Introduction to Thin -Film Techniques

(2) I 1991 -92 P, PHYS 330.

597. Workshop
a. Optical Shop Practices (3) I II 1R, 6L. P,

513, 513L.

*May. be convened with 400 -level course.

637. Principles of Image Sciences (3) II Math-
ematical description of imaging systems and
noise; introduction to inverse problems; intro-
duction to statistical decision theory; prior in-
formation; image reconstruction and radon
transform; image quality; applications in
medical imaging; other imaging systems. P,
504 or 512, 508.

643. Quantum Optics (3) II 1992 -93 Quantum
theory of electromagnetic radiation; spon-
taneous emission; Dicke superradiance; opti-
cal coherence and noise; quantum theory of
the laser; superconductivity and Josephson
radiation. P, 543. (Identical with PHYS 643)
656a -656b. Atmospheric Radiation and Re-
mote Sensing (3 -3) 1992 -93 (Identical with
ATMO 656a -656b)

670. Principles of Optical Data Storage (3) II
1991 -92 Optics of polarized light in systems of
high numerical aperture; automatic focusing
and tracking schemes; interation of light and
magnetic media; readout enhancement
through multilayering; physical mechanisms
of optical recording in ablative, phase- change,
thermomagnetic and dye -polymer media;
sources of noise in optical recording; data en-
coding schemes. P, consent of instructor.
680. Microcomputer Interfacing in the Optics
Laboratory (3) I Design and construction of
interfaces between microcomputer systems
and a variety of devices in the optics labora-
tory, including switches, motors, optical sen-
sors, displays and terminals. Hardware and
assembly language software drivers. 1R, 6L.
696. Seminar

a. Advanced Optical Design (1 -3) II P, 517.

Pharmaceutical Sciences
(PHSC)
Pharmacy Building, Room 236
(602) 626 -2823

Professors James Blanchard, Jack R. Cole
(Emeritus), Arnold R. Martin, Mi-
chael B. Mayersohn, William A.
Remers, Karl H. Schram, Samuel H.
Yalkowsky, Joseph A. Zapotocky
(Emeritus)

Associate Professors Joseph J. Hoffmann
(Arid Lands Resource Sciences), Neil E.
MacKenzie (Biochemistry), Barbara N.
Timmermann (Arid Lands Resource
Sciences)

Assistant Professor Sherry (Hsiao -Hui)
Chow

The Department of Pharmaceutical Sci-
ences includes the academic disciplines
of pharmaceutical chemistry, biophar-
maceutics /pharmacokinetics, pharma-
ceutics, and pharmacognosy. It offers
programs leading to the Master of Sci-
ence and Doctor of Philosophy degrees
with a major in pharmaceutical sciences.
Concentrations within the major include
pharmaceutical chemistry, biophar-
maceutics /pharmacokinetics, pharma-
ceutics and pharmacognosy.

A bachelor's degree in pharmacy,
chemistry, or biological science is a pre-
requisite to admission to the graduate
program. Admission to the doctoral pro-
gram usually requires, in addition, ap-
propriate preparation in mathematics.
Three letters of recommendation and ad-
equate scores on the Graduate Record
Examination are also required for admis-
sion. Correspondence for the areas of
pharmaceutical chemistry and phar-
macognosy should be directed to Dr. Ar-
nold Martin. Correspondence for the
areas of biopharmaceutics /pharma-
cokinetics and pharmaceutics should be
directed to Dr. JoLaine Draugalis.

Teaching is part of the graduate learn-
ing process, and one or more years of
teaching is generally required of gradu-
ate students. A thesis /dissertation based
upon laboratory research is required.
Acceptable minor fields for doctoral stu-
dents include biology, chemistry, mathe-
matics, microbiology, nutrition, phar-
macology, physiology, zoology, or
pharmacy concentrations different from
the principal concentration selected by
the student. Graduate study programs
are individually planned after considera-
tion of the student's preparation and
professional objectives.

Specialized facilities of the College of
Pharmacy available for graduate studies
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include a clinical pharmacokinetics labo-
ratory, a mass spectrometry laboratory, a
nuclear magnetic resonance laboratory,
large -scale natural product extraction
equipment, computer graphics facilities,
animal facilities, and well- equipped lab-
oratories for chemical synthesis, struc-
ture elucidation, and pharmaceutics re-
search.
507.* Pharmacokinetics (4) I Quantitative de-
scription of the processes of drug absorption,
distribution and elimination and factors af-
fecting those processes. Application of kinetic
principles to chronic drug administration. P,
307. (Identical with PHPR 507)

508a- 508b.* Pharmacokinetics Discussion
(1 -1) I II Discussion related to the application
of pharmacokinetic principles with case -study
examples. CR, 507 for 508a, 485 for 508b.
(Identical with PHPR 508a -508b)

512. Quantitative Structure -Activity Rela-
tionships (3) 1993 -94 Approaches to the quan-
tification of pharmacological actions of drugs
on the basis of chemical structure.

527. Antineoplastic Drugs (2) II Discovery
and development of natural and synthetic
antineoplastic drugs; preclinical screening
and toxicity evaluation; phase I, II, and III
clinical studies in humans. P, 437b or CR.

537x- 537b.* Medicinal Chemistry and Phar-
macognosy (4 -4) Relationships between the
chemical structure and physiological activity,
incompatibilities and stability the organic
and inorganic compounds obtained from nat-
ural and synthetic sources; essentials of phar-
macognosy, including biologicals. P, 307,
CHEM 241b, 243b.

596. Seminar
a. Pharmaceutical Chemistry (1) [Rpt. /5] I

II
b. Pharmaceutical Chemistry Research (1)

[Rpt. /5] I II
c. Pharmaceutics Research (1 to 2) [Rpt./51

I II Open to majors only.
d. Pharmaceutics (1) [Rpt. /5 units] I II

*May be convened with 400 -level course.

601. Advanced Physical Pharmacy (3) II
1994 -95 Applications of physical chemistry to
pharmacy. P, physical pharmacy or physical
chemistry course.

602. Physicochemical Factors Influencing
Drug Action (3) I 1993 -94 The role of acid -
base equilibria, dissolution, and complexation
in influencing drug formulation and drug ac-
tion. P, 307.

603. Pharmaceutics of Solid Systems (3) II
1994 -95 Rates of phase transformations, prop-
erties of particulate systems, solid state kine-
tics, physics of powder compression. P,
CHEM 480b.

606. Industrial Manufacturing Pharmacy (3)
II Pharmaceutics as applied to various aspects
of industrial pharmacy. Field trips.
609a -609b. Pharmacokinetics (3 -3) 1993 -94
Quantitative treatment of kinetics of drug ab-
sorption, distribution, metabolism, excretion
and pharmacologic response, including devel-
opment of mathematical models for these

processes and use of digital computer for sim-
ulation and nonlinear regression analysis. P,
407.

630a -630b. Advanced Organic Medicinals
(3 -3) 1994 -95 Rational drug design, receptor
site theories, mechanism of drug action, and
metabolic pathways of medicinal agents;
chemical and enzymatic synthesis of impor-
tant pharmaceuticals. P, 437b, PCOL 471b.

632a -632b. Natural Medicinal Products (3 -3)
1993 -94 Origin and isolation of steroidal and
alkaloidal drugs and other natural products of
interest. P, 437b, PCOL 471b.

634. Biomedical Applications of Mass Spec-
trometry (3) I 1993 -94 Principles of mass spec-
trometry including instrumental design, in-
terpretation of spectra, and applications to
biomedical and related problems. P, Chem.
241b.

Pharmacology (PHCL)
College of Medicine, Room 5103
(602) 626 -6400

(Department, College of Medicine)

Professors John D. Palmer, Acting Head,
David S. Alberts (Internal Medicine),
H. Vasken Aposhian (Molecular and
Cellular Biology), Klaus Brendel,
Rubin Bressler (Internal Medicine),
Burnell R. Brown, Jr. (Anesthesiol-
ogy), Dean E. Carter (Pharmacology
and Toxicology), Thomas P. Davis,
A. Jay Gandolfi (Anesthesiology, Phar-
macology and Toxicology), Marilyn J.
Halonen, Ryan J. Huxtable, David G.
Johnson (Internal Medicine), David L.
Kreulen (Physiology), Eugene Morkin
(Internal Medicine, Physiology), Frank
Porreca, Garth Powis, Charles W. Put-
nam (Surgery), William R. Roeske (In-
ternal Medicine), I. Glenn Sipes
(Anesthesiology, Pharmacology and
Toxicology), Henry I. Yamamura (Bio-
chemistry)

Associate Professors John W. Bloom (In-
ternal Medicine), Robert T. Dorr, Tim-
othy Fagan (Internal Medicine), Laurel
A. Fisher, Douglas F. Larson (Sur-
gery), Thomas J. Lindell (Molecular
and Cellular Biology)

Assistant Professors Josephine Lai,
Ronald Lynch (Physiology), Andrea J.
Yool (Physiology)

The Department of Pharmacology in the
College of Medicine cooperates with the
Department of Pharmacology and Tox-
icology in the College of Pharmacy,
through the Committee on Pharmacol-
ogy and Toxicology, in offering pro-
grams leading to the Master of Science
degree with a major in pharmacology
and the Doctor of Philosophy degree
with a major in pharmacology and tox-

icology. See the entry for the Committee
on Pharmacology and Toxicology for details
on admission and degree requirements.

Pharmacology is a broad discipline in-
volving the investigation of the actions
of chemicals upon living material at all
levels of organization. It occupies an im-
portant interface between the basic med-
ical sciences and the clinical sciences,
drawing strongly upon the former for its
contribution to the latter. Research in
pharmacology utilizes all appropriate
techniques of modern biology from the
molecular to the clinical levels. Phar-
macologic knowledge is applied to the
understanding of the basic mechanisms
of drug action, the diagnosis, preven-
tion, cure, or relief of the symptoms of
disease and the promotion of optimal
health. The emphasis on basic phar-
macologic principles enables the student
to develop techniques of problem -
solving to keep abreast of advances in
pharmacology and its applications to
other sciences.

501. The Pharmacological Basis of Therapeu-
tics (6) II Actions of chemical agents upon
living material at all levels of organization,
with emphasis on mechanisms of action of
prototype drugs; foundation for a rational ap-
proach to human therapeutics and toxicology.
P, PSIO 580, 581 and graduate course equiv-
alent to BIOC 562 or 501. (Identical with TOX
501)

520. Clinical Pharmacology (2) I Effects of
drugs on natural history of disease; drug -
drug interactions; drug testing designs; drug
abuse; drug literature evaluation; aspects of
clinical toxicology. P, 501.

550. Drug Disposition and Metabolism (2) II
Principles of absorption, distribution and ex-
cretion of drugs, with emphasis on mecha-
nisms of drug metabolism and pharmacokine-
tics. P, 501, TOX 602a. (Identical with TOX
550)

551. Molecular Biology of Pharmacological
Agents (3) I 1993 -94 Molecular mechanism of
drugs and toxins at the cellular and subcellu-
lar levels, including effects on control mecha-
nisms, cell -cell interactions, organelles, and
nucleic acid and protein synthesis. P, 501, 550,
561b. (Identical with TOX 551) Lai

554. Cardiovascular Pharmacology (3) I Mod-
em theories of mechanism of action of car-
diovascular drugs, therapy of cardiovascular
disease. P, 501, PSIO 580, BIOC 501. Huxtable

576. Environmental Toxicology (3) I (Identical
with TOX 576)

582. Immunotoxicology (2) I (Identical with
TOX 582)

586a -586b. Introduction to Pharmacology
and Toxicology Research (1 -1) Introduction to
basic research techniques in pharmacology
and toxicology through supervised laboratory
rotations; student -initiated and faculty -
structured lab. exercises in modern phar-
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macological and toxicological techniques. P,
CR, 501, BIOC 562a, PHCL 620.

595. Colloquium
y. Introduction to the Neurosciences I (2)

1993 -94 P, Consult department before en-
rolling. (Identical with MED 595y, which
is home)

z. Introduction to the Neurosciences II (2)
1993 -94 P, 595y or consult department
before enrolling. (Identical with MED
595z, which is home)

596. Seminar
a. Advanced Graduate Research (1 to 3)

[Rpt. /3] I II P, 561b. (Identical with
PCOL 596a)

*May be convened with 400 -level course.

601. Analytical Instrumentation and Tech-
niques (4) I (Identical with TOX 601)

602a -602b. Biotoxicology (3 -1) (Identical with
TOX 602a -602b)

605. Human Neuroscience (6) I II (Identical
with ANAT 605)

620. Principles of Pharmacology (3) I Basic
principles of the actions of drugs and of inter-
cellular communication; drug- receptor the-
ory; principles of laboratory investigation in
pharmacology and toxicology; historical and
philosophical foundations of pharmacology
and toxicology. (Identical with PCOL 620 and
TOX 620)

653. Neuropharmacology (3 -4) II (Identical
with PCOL 653)

670. Principles of Perfusion Techniques I (3) I
An introdúction to basic extracorporeal tech-
niques through discussion of blood propel-
ling devices, heat transfer, gas transfer, bio-
materials and perfusion pharmacology. P, CR
671, acceptance as degree graduate student.
(Identical with SURG 670)

671. Perfusion Technology Laboratory (1) I
An introduction to basic extracorporeal sys-
tems. P, acceptance as degree graduate stu-
dent. (Identical with SURG 671)

672. Principles of Perfusion Techniques II (2)
I Introduction to basic extracorporeal tech-
niques through discussion of blood propel-
ling devices, heat transfer, gas transfer, bio-
materials and perfusion pharmacology. P, ac-
ceptance as a degree track graduate. (Identical
with SURG 672)

691. Preceptorship
1. Perfusion Science (3) [Rpt. /9 units] I II S

P, admission into circulatory sciences
option within pharmacology

695. Colloquium
a. Cellular /Molecular Pharmacology (1 -3)

[Rpt. /4 units] I II P, BIOC 462a -462b;
568a and/or PHCL 551.

696. Seminar
a. Student Research (1) [Rpt. /4] II (Identi-

cal with PCOL 696a and TOX 696a)

800. Research (1 -6)

801. The Pharmacological Basis of Therapeu-
tics (6) II

805. Human Neuroscience (6) I II (Identical
with ANAT 805)

815. Subspecialty
a. Clinical Pharmacology (3 -6) P, 801 and

College of Medicine registration.

891. Preceptorship
a. Pharmacology (3 -12) [Rpt. /12 units]
1. Perfusion Science (3) [Rpt. /9 units] I II S

(Identical with SURG 6911)

Pharmacology and
Toxicology (PCOUTOX)
Pharmacy Building, Room 236
(602) 626 -2823

(Department, College of Pharmacy)

Professors I. Glenn Sipes, Head, Timothy
Bowden (Radiation Oncology), Dean E.
Carter, Lincoln Chin (Emeritus), Paul E
Consroe, James R. Halpert, Wayburn S.
Jeter (Emeritus), Hugh E. Laird II, Al-
bert L. Picchioni (Emeritus), Findlay E.
Russell, Theodore Tong (Pharmacy
Practice)

Associate Professor Charlene A.
McQueen

Assistant Professors Cliff D. Crutchfield
(Health Education), William S. Dalton
(Internal Medicine), Robert T. Dorr
(Internal Medicine), Daniel C. Liebler,
John Regan, John Sullivan (Emergency
Medicine and Pharmacology), Mark
Van Ert (Health Education)

Pharmacology is the science concerned
with all aspects of the actions of drugs
and other chemicals on living systems.
Its primary aim is the discovery of chem-
ical mechanisms by which cellular and
molecular functions are regulated for the
purpose of understanding how existing
drugs act and to develop new drugs for
treatment of diseases. The broad scope
of interests of pharmacology ranges
from the study of intermolecular reac-
tions of chemical constituents of cells
with drugs to the effects of chemicals in
our environment on entire populations.

Toxicology is the science concerned
with the harmful effects of chemicals
(including drugs) on living systems. The
toxicology program manages the Univer-
sity of Arizona Toxicology Laboratories.
The program prepares students for ca-
reers in hospital laboratories, police
crime laboratories, medical examiners'
offices, industrial hygiene laboratories,
and toxicology laboratories in industry,
government, and universities.

The broad scope of interests in toxicol-
ogy ranges from determining the mecha-
nisms by which chemicals produce ad-
verse biological effects to identification,
and quantification of hazards resulting
from occupational and/or environmental
exposure to chemicals.

Industrial hygiene is the applied sci-
ence concerned with the anticipation,
recognition, evaluation, and control of
chemical and physical agents that can af-
fect health status in occupational and
environmental settings. An industrial
hygiene concentration is offered within
the M.S. toxicology program. The con-
centration prepares students for profes-
sional practice in a wide range of both
private and public sector organizations.

A Ph.D. degree in this discipline is
awarded through the Graduate Inter-
disciplinary Program in Pharmacology
and Toxicology.

Pharmacology (PCOL)
The Department of Pharmacology in the
College of Medicine offers programs
leading to the Master of Science degree
with a major in pharmacology. See Phar-
macology (PHCL) for details on admis-
sion and degree requirements.

In conjunction with other depart-
ments in the University, the Department
of Pharmacology and Toxicology in the
College of Pharmacy participates in an
interdisciplinary graduate program lead-
ing to the Doctor of Philosophy degree
with a major in pharmacology and tox-
icology. See the entry under Graduate In-
terdisciplinary Program in Pharmacology
and Toxicology elsewhere in this catalog
for details on admission and degree re-
quirements.
571a -571b. * Fundamentals of Pharmacology
(4 -4) Comprehensive study of the biochemi-
cal, physiological, and therapeutic effects of
drugs, including mechanisms of drug action
and drug toxicity, and drug literature evalua-
tion. 3R, 3L. P, ANAT 401, BIOC 460, PSIO
480, 481; CR, PHPR 475a -475b and PHSC
437a -437b. (Identical with TOX 571a -571b)

572.* Nursing Pharmacology (3) I II Phar-
macodynamics, pharmacology, and adverse
effects of commonly used drugs, with em-
phasis on clinical applications. Not available
for elective credit in the College of Pharmacy
or graduate credit in pharmacology -
toxicology doctoral programs. P, EXSS 201.

574.* Clinical Toxicology (2) I Prevention,
characteristics, diagnosis and rational man-
agement of diseases caused by drug overdose,
toxic household products, poisonous plants,
venomous animals, environmental and indus-
trial toxicants. P, 472 or 471b, PHSC 407.
(Identical with TOX 574)

596. Seminar
a. Advanced Graduate Research (1 -3)

[Rpt. /3] I II (Identical with PHCL 596a,
which is home)

*May be convened with 400 -level course.

620. Principles of Pharmacology (3) I (Identi-
cal with PHCL 620)

653. Neuropharmacology (3 -4) II Role of
various neurochemicals in the peripheral and
central nervous systems and the effects of



130 Pharmacology and Toxicology

drugs on the nervous system, including their
actions at receptors and their influence
on synthesis, storage, and release of neuro-
transmitters. P, PHCL 501 or PCOL 471b,
561a, 596. (Identical with PHCL 653 and TOX
653)

695. Colloquium
a. Research Conference (1 -4) [Rpt.] I II

696. Seminar
a. Student Research (1) [Rpt. /4] II (Identi-

cal with PHCL 696a, which is home)

815. Pharmacy Subspecialty
1. Research (5) I II S 15 -30L. P or CR, 10

units of 810. (Identical with PHPR 8151,
which is home.)

Toxicology (TOX)
The Department of Pharmacology and
Toxicology in the College of Pharmacy
offers a curriculum leading to the Master
of Science degree with a major in toxicol-
ogy. Prerequisite to admission is the
completion of a bachelor's degree includ-
ing one year each of analytical chemis-
try, biological science, and organic chem-
istry and a semester of instrumental
analysis. Three letters of recommenda-
tion and adequate scores on the Gradu-
ate Record Examination are also re-
quired for admission. Required courses
for the graduate program are BIOC 560
(or 562a- 562b), PSIO 580 -581, PHCL 501
(or PCOL 571a- 571b), PCOL 574 (or V SC
523), 565, 601, 602a -602b, 696a. Electives
are available to complement the various
areas of toxicology. A thesis is required.

Industrial Hygiene Concentration: Ad-
mission requirements for the industrial
hygiene concentration are identical to
those for the Master of Science degree in
toxicology. Required courses for the in-
dustrial hygiene concentration are 565,
580, 554, 581, 586, 587, 596a, and FCM
596. A summer internship is recom-
mended, and a thesis is required.

For information on the Doctor of Phi-
losophy degree with a major in phar-
macology and toxicology, see the entry
under Graduate Interdisciplinary Program
in Pharmacology and Toxicology elsewhere
in this catalog.
501. The Pharmacological Basis of Therapeu-
tics (6) II (Identical with PHCL 501) P, PSIO
601 and graduate course equivalent to BIOC
801.

502. Industrial Hygiene Instrumentation and
Analysis (2 -4) I (Identical with OSH 502)

508.* Insectic Toxicology (3) II 1993 -94 (Iden-
tical with ENTO 508)

509. Statistics for Research (4) I II (Identical
with Stat. 565)

510.* Physical Exposures (3) II (Identical with
OSH 510)

512. Hazardous Materials (2 -4) I (Identical
with OSH 512)

523.* Mechanisms of Disease (4) II (Identical
with V SC 523)

550. Drug Disposition and Metabolism (2) II
(Identical with PHCL 550)

551. Molecular Biology of Pharmacological
Agents (3) I 1993 -94 (Identical with PHCL 551)

554. Industrial Toxicology and Chemical Ex-
posures (2 -4) I Principles of toxicology related
to industry; dose response; mechanisms of
toxicity; hazard evaluation principles; toxicol-
ogy of major classes of industrial compounds.
P, 6 units each of biological science and
organic chemistry.

560. General Biochemistry (5) I II (Identical
with BIOC 560)

562a- 562b.* Biochemistry (3 -3) (Identical with
BIOC 562a -562b)

566.* Physiology Laboratory (3) II (Identical
with ECOL 566)

571a- 571b.* Fundamentals of Pharmacology
(4 -4) (Identical with PCOL 571a -571b)

574.* Clinical Toxicology (2) I (Identical with
PCOL 574)

576. Environmental Toxicology (3) II Toxicity
of natural toxins and of agricultural and in-
dustrial chemicals, with emphasis on air and
water pollutants; decision -making in environ-
mental issues. P, 6 units of biology and of
organic chemistry; CHEM 325, 326. (Identical
with ENTO 576 and PHCL 576)

580.* Human Physiology (4) II (Identical with
PSIO 580)

581. Physiology Laboratory (1) I (Identical
with PSIO 581)

582. Immunotoxicology (2) I Broad overview
of the immune system, with emphasis on
how chemicals affect the immune system (im-
munomodulation) and the role of the im-
mune system in chemical- induced tissue
injury /allergic responses. P, 602, MICR 419R,
567. (Identical with MBIM 582 and PHCL 582)

585.* Industrial Ventilation (3) II Design and
evaluation of industrial ventilation systems.
Emphasis is' on level evaluation of industrial
contaminants. Five laboratory exercises and
course design project. 3R, 1L.
586.* Fundamentals of Industrial Hygiene (3)
I (Identical with OSH 586)

587.* Advanced Industrial Hygiene and
Safety (3) II (Identical with OSH 587)

596. Seminar
a. Advanced Toxicology (1 -2) [Rpt. /3] I
b. Current Concepts in Toxicology (1 -2)

[Rpt. /3] II

*May be convened with 400 -level course.

601. Analytical Instrumentation and Tech-
niques (2 -4) I Lecture and laboratory in the
qualitative and quantitative determination of
toxic substances in the environment and body
fluids. Modern instrumental techniques will
be employed whenever appropriate. Lecture
may be taken separately by non -majors. 2R,
6L. P. CHEM 325, 326. (Identical with PHCL
601)

602a -602b. Biotoxicology (3 -1) 602a: I Lecture.
Mechanisms of organ directed toxicities in

animals. Chemical carcinogenesis, teratogen-
esis and mutagenesis. Open to non -majors. P,
two semesters of ecology. 602b: II Laboratory.
Proper use of animals in toxicology and phar-
macology research; focuses on organ specific
toxicities. (Identical with PHCL 602a -602b)

610. Topics in Advanced Toxicology (1 -3) I II
Current developments in toxicology includ-
ing: chemical carcinogenesis, mutagenesis
and teratogenesis; behavioral toxicology; in-
halation toxicology; toxicokinetics; metabo-
lism and environmental toxicology. P, 601,
602a -602b.

620. Principles of Pharmacology (3) I (Identi-
cal with PHCL 620)

653. Neuropharmacology (3 -4) II (Identical
with PCOL 653)

696. Seminar
a. Student Research (1) [Rpt. /4] II (Identi-

cal with PHCL 696a, which is home)

Pharmacology and
Toxicology
College of Medicine, Room 5103
(602) 626 -7912

Graduate Interdisciplinary Program in
Pharmacology and Toxicology

Committee:

Professors David L. Kreulen, Chair,
David S. Alberts (Cancer Center),
H. Vasken Aposhian (Molecular and
Cellular Biology), G. Tim Bowden (Ra-
diation Oncology), Klaus Brendel
(Pharmacology), Rubin Bressler (Inter-
nal Medicine), Burnell R. Brown
(Anesthesiology), Dean E. Carter
(Pharmacology and Toxicology), Paul F.
Consroe (Pharmacology and Toxicol-
ogy), Thomas P. Davis (Pharmacology),
A. Jay Gandolfi (Anesthesiology),
Marilyn Halonen (Pharmacology),
James R. Halpert (Pharmacology and
Toxicology), Ryan J. Huxtable (Phar-
macology), David G. Johnson (Internal
Medicine), Hugh E. Laird, II (Phar-
macology and Toxicology), Eugene
Morkin (Heart Center), John D. Pal-
mer (Pharmacology), Frank Porreca
(Pharmacology), Garth Powis (Cancer
Center), Charles W. Putnam (Sur-
gery), William R. Roeske (Internal
Medicine), Findlay E. Russell (Phar-
macology and Toxicology), I. Glenn
Sipes (Pharmacology and Toxicology),
Henry I. Yamamura (Pharmacology)

Associate Professors William S. Dalton
(Internal Medicine), Robert D. Dorr
(Cancer Center), Timothy C. Fagan
(Internal Medicine), Laurel Fisher
(Pharmacology), Edward D. French
(Pharmacology), Charlene A. Mc-
Queen (Pharmacology and Toxicol-
ogy), John B. Sullivan (Surgery)
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Assistant Professors Josephine Y. Lai
(Pharmacology), Douglas F. Larson
(Surgery), Daniel C. Liebler (Phar-
macology and Toxicology), Ronald
Lynch (Pharmacology), John W. Regan
(Pharmacology and Toxicology)

Research Professor Ronald R. Watson
(Family and Community Medicine)

The Graduate Interdisciplinary Program
in Pharmacology and Toxicology offers a
graduate program leading to the Doctor
of Philosophy degree with a major in
pharmacology and toxicology. The pro-
gram has a faculty from the departments
of Pharmacology, Pharmacology and
Toxicology, Anesthesiology, Cancer Cen-
ter, Molecular and Cellular Biology, Pedi-
atrics, Radiation Oncology, Surgery, In-
ternal Medicine, and the Arizona
Research Laboratory.

Admission requires the completion of
a bachelor's degree with a major in
chemistry, biology, pharmacy, or other
related science. Minimal prerequisites
include one year each of biology, organic
chemistry, and physics and course work
in mathematics through integral cal-
culus. Applicants must submit scores on
the Graduate Record Examination. Cor-
respondence may be directed to the
Chairperson of the Graduate Inter-
disciplinary Program in Pharmacology

Toxicology.
The University also offers separate

M.S. programs; one in Pharmacology,
another in Toxicology. Graduate study
programs are individually planned after
consideration of the student's prepara-
tion and professional objectives. A
dissertation/thesis is required.

For course descriptions, see Pharma-
cology (College of Medicine) and Phar-
macology and Toxicology (College of Phar-
macy) elsewhere in this catalog.

Pharmacy Practice (PHPR)
Pharmacy Building, Room 318
(602) 626 -5730
Professors John E. Murphy, Head, Jack R.

Arndt, J. Lyle Bootman, Michael May -
ersohn (Pharmaceutical Sciences),
Gary H. Smith, Theodore G. Tong,
Samuel H. Yalkowsky (Pharmaceutical
Sciences)

Associate Professors Edward P. Arm-
strong, Stephen Joel Coons, Mar-
tha P. Fankhauser, Marie E. Gardner,
Martin D. Higbee, Michael D. Katz,
Paul E. Nolan, Patricia M. Plezia

Assistant Professors Suzanne Campbell,
Hsiao -Hui (Sherry) Chow (Pharma-
ceutical Sciences), JoLaine R. Drau-
galis, Victor A. Elsberry, Brian L.

Erstad, Brian G. Ortmeier, Karen Ann
Sauer

The Department of Pharmacy Practice
offers a program leading to the Master
of Science degree with a major in phar-
macy with concentrations in institu-
tional management and the social and
administrative sciences. Graduate study
in the social and administrative sciences
leading to the Doctor of Philosophy de-
gree with a major in pharmacy is offered
in this department.

A bachelor's degree in pharmacy or a
Doctor of Pharmacy degree is pre-
requisite to admission to the institu-
tional management concentration. Ad-
mission preference for graduate study in
the social and administrative sciences is
given to applicants who hold an under-
graduate degree in pharmacy. Appli-
cants with bachelor's degrees in areas
other than pharmacy will also be consid-
ered.

Teaching is a part of the graduate
learning process, and one year of teach-
ing or more is generally required of all
graduate students. A thesis is required
for the master's degree. Acceptable
minor fields for doctoral students in-
clude economics, education, manage-
ment and policy, or marketing.
507.* Pharmacokinetics (4) I (Identical with
PHSC 507)

508a- 508b.* Pharmacokinetics Discussion
(1 -1) I II (Identical with PHSC 508a -508b)

511. Pharmacy Management (3) I History, or-
ganization and administration of phar-
maceutical services within the institutional
environment.

512. Advanced Pharmacy Management (3) II
Application of management principles to
problem -solving and decision -making tech-
niques in the provision of pharmaceutical ser-
vices within the institutional environment.
Field trips. Open to majors only. P, 511.

542.* Professional Practice Management (3) I
Management of professional situations and
the interaction among patients, colleagues,
and other health -care providers, with applica-
tion to institutional, community, and clinical
pharmacy practice. P, 445.

545.* Medication Use and the U.S. Health
Care System (3) I An overview of the U.S.
health care system and the consumers, pro-
viders, payers, and regulators that comprise
it. The role of pharmacy and pharmacists
within the health care system will be ex-
plored, including an examination of social,
behavioral and economic factors associated
with the prescribing, dispensing, and use of
medications.

547.* Perspectives in Geriatrics Laboratory
(1) II P, CR, 448. (Identical with GERO 547
and NFS 547)

548.* Perspectives in Geriatrics (2) II Multi-
disciplinary approach to the health -care

needs of the elderly, including medication
use, nutrition, health care agencies and roles
of individual health care professionals. Open
to nonmajors. P, CR, 447 for nonmajors.
(Identical with GERO 548)

561.* Methodology in Pharmacy Research
and Drug Literature Evaluation (3) II Applica-
tion of research design, statistical methods,
evaluation techniques, and ethical dimen-
sions to critically evaluate published litera-
ture, research reports and proposals. P, STAT
263.

583.* Perspectives of Cancer Care for Health
Professionals (3) S (Identical with NURS 583)

589.* Clinical Pharmacotherapy of Mental
Disorders (2) I A multidisciplinary approach
to clinical psychopharmacology, therapeutics,
and diagnosis of mental disorders for health
professionals.

596. Seminar
a. Pharmacy Administration (1) [Rpt. /5] I
b. Pharmacy Administration Research (1)

[Rpt. /5] II

*May be convened with 400 -level course.

611. Pharmacy and Its Environment (3) I Cul-
tural, social, behavioral, and organizational
foundations of pharmacy, including the de-
velopment of the present state of practice.

612. Issues in Pharmacy Practice Research (3)
Survey of research methodology for studying
administrative, social and behavioral aspects
of health care and pharmacy practice; strat-
egy for selecting and modifying existing re-
search tools for particular purposes.

621. Pharmaceutical Marketing (3) I II So-
cioeconomic factors in the development, pro-
duction, and distribution of drugs.

635. Issues in Rural Health Care (3) I II (Iden-
tical with NURS 635)

694. Practicum
a. Clinical Clerkship (1 -15) [Rpt.] I II
b. Administrative Clerkship (1 -15) [Rpt.]

I II

695. Colloquium
a. Research in Gerontology (1) I II (Identi-

cal with GERO 695a, which is home)

800. Pharmacy Practice Project (1) II Individ-
ual pharmacy practice research not related to
a thesis or dissertation. Open only to stu-
dents enrolled in Doctor of Pharmacy pro-
gram.

803. Pharmacy Clinical Clerkship (5) I II S P,
available only after completion of all required
and elective didactic coursework in the first 3
professional years.

a. Community Pharmacy Practice
b. Institutional Pharmacy Practice
c. Ambulatory Pharmacy Practice
d. Drug Information Practice
e. Adult Acute Care Pharmacy Practice

Note: 803a -e are six -week courses.

810. Pharmacy Clerkship (5) [Rpt. /10 units] I
II S P, available only after completion of all
required and elective didactic coursework in
the first three professional years.

a. Internal Medicine
b. Surgery
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c.
d.
e.
f.

g
h.

k.

Pediatrics
Geriatrics /Gerontology
Outpatient Practice
Emergency Services
Acute Care
Clinical Pharmacokinetics
Psychopharmacy/Neurology
Special Institutionology

Note: 810a -k are six -week courses.

815. Pharmacy Subspecialty (5) I II S P, avail-
able only after completion of all required and
elective didactic coursework in the first 3 pro-
fessional years.

a. Hematology /Oncology
b. Cardiology
c. Pulmonary
d. Endocrine
e. GI /Renal
f. Ob /Gyn/Neonatal
g. Infectious Disease
h. Rheumatology /Immunology
i. Dermatology
j. Poison Information/Toxicology
k. Administrative
1. Research (Identical with PHSC 8151 and

PCOL 8151)

Note: 815a -1 are six -week courses.

896. Seminar
a. Pharmacy Practice (1) II

Philosophy (PHIL)
Social Sciences Building, Room 213
(602) 621 -3129

Professors Ronald D. Milo, Head, Allen
Buchanan, Henry C. Byerly, Robert L.
Caldwell (Emeritus), Robert L. Cald-
well (Emeritus), Joseph L. Cowan,
Robert Cummins, Joel Feinberg, Alvin I.
Goldman, Jean Hampton, Robert M.
Harnish, Henning Jensen (Emeritus),
Keith Lehrer, J. Christopher Maloney,
John L. Pollock, Francis V. Raab (Emer-
itus), Holly M. Smith, Charles E Wall -
raff (Emeritus)

Associate Professor Richard Healey,
Joseph T. Tolliver

Assistant Professors Thomas Christiano,
David Owen, Margaret Reimer

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in phi-
losophy. In addition to the traditional
areas of philosophy, concentrations are
available that bridge philosophy with
other disciplines such as law or cognitive
science.

Applicants for the graduate program
should normally have completed 30
units of undergraduate work in philoso-
phy. In addition to application materials
required by the Graduate College, appli-
cants should submit to the department a
copy of their completed application,
copies of transcripts (these need not be

official), three letters of recommenda-
tion from philosophy instructors, GRE
general aptitude scores, and a sample of
their written philosophy work.

Degrees

Master of Arts: A student must demon-
strate proficiency in logic, and in addi-
tion must pass at least one course in
each of the following three areas: history
of philosophy, metaphysics and epis-
temology, and moral philosophy. A final
examination must be passed, based on a
research paper in an area chosen by the
student. The student's program of study
is designed individually. No thesis is re-
quired.

Doctor of Philosophy: A student must
pass two courses in each of the follow-
ing four distribution areas: (1) logic (re-
quired), philosophy of language, and
philosophy of science; (2) history of phi-
losophy; (3) epistemology and meta-
physics; and (4) moral, social, and legal
philosophy. A substantial proportion of
one's courses must be at the seminar
level. Students must pass a qualifying
exam, based on a research paper. In ad-
dition, a preliminary exam must be
passed in areas of the student's choice,
and a doctoral dissertation is required.
Further details about requirements and
procedures can be obtained from the de-
partment. Teaching assistantships are
available for qualified students.
503.* Foundations of Mathematics (3) II
1994 -95 (Identical with MATH 503)

512.* Readings in Greek Philosophy (3)
[Rpt.] (Identical with GRK 512)

513a- 513b.* Symbolic Logic (3 -3) 513a: Inter-
mediate propositional logic and quantifica-
tion theory, natural deduction, axiom sys-
tems, elementary metatheorems, introduction
notions of modal logic, selected topics in phi-
losophy of logic. 513b: Advanced proposi-
tional logic and quantification theory; meta -
theorems on consistency, independence, and
completeness; set theory, number theory, and
modal theory; recursive function theory and
Goedel's incompleteness theorem.
514.* Philosophical Logic (3) Introduction to
modal logic; problems of interpretation and
application; extensions to such areas as tense
logic, epistemic logic, deontic logic.

516.* Philosophy of Mathematics (3) Prob-
lems at the foundations of geometry and set
theory. Logicism, formalism, and intuition-
ism. Nominalism vs. realism. Epistemology of
mathematics.

519.* Induction and Probability (3) Basic phil-
osophical problems concerning justification of
induction, confirmation of scientific hypoth-
eses, and meaning of probability concepts.
521.* Philosophy of the Biological Sciences
(3) Laws and models in biology, structure of
evolutionary theory, teleological explana-
tions, reductionism, sociobiology. (Identical
with ECOL 521)

522.* Linguistic Semantics and Lexicology
(3) II 1994 -95 (Identical with LING 522)

523a -523b. * Philosophy of the Physical Sci-
ences (3 -3) 523a: Theories and models. Mea-
surement, experimentation, testing hypoth-
eses. Philosophical problems concerning
explanation, causation and laws of nature.
423b: Philosophical problems of space, time
and motion. Topics may include the nature of
geometrical knowledge, the philosophical im-
pact of relativity theory, absolute versus rela-
tive conceptions of space and time.

524.* Philosophy of Social Sciences (3) Theo-
ries, concepts, and forms of understanding in
the social sciences. Possible topics: rational
choice and decision at the individual and so-
cial levels; democracy; and market mecha-
nisms. P, one course in philosophy.

530a- 530b.* Ethical Theory (3 -3) 530a: Meta -
ethics- meaning of moral terms, relativism,
subjectivism, ethics and science, social con-
tract theory. 530b: Normative ethics -
Utilitarianism, egoism, rights, natural law,
justice, deontological duties, blameworthiness
and excuses.

533.* Aesthetics (3) Classical and contempo-
rary theories of art; the esthetic experience,
form and content, meaning, problems in in-
terpretation and criticism of works of art.

534.* Social and Political Philosophy (3) Fun-
damental concepts of politics; leading social
and political theories, such as anarchism, so-
cial contract, Marxism.

536.* Games and Decisions (3) Classical the-
ory of subjective probability, utility, and ra-
tional choice, with applications to gaines the-
ory and social welfare theory. P, MATH 119.
538a- 538b.* Philosophy of Law (3 -3) 538a:
Nature and validity of law; law and morality,
judicial reasoning, law and liberty. 538b:
Problems about justice, compensation and
contracts and /or responsibility and punish-
ment. (Identical with POL 538a -538b)

540.* Metaphysics (3) Topics include free will
and determinism; causation; personal iden-
tity; necessity and essence; truth, realism and
ontology.

541.* Theory of Knowledge (3) Critical exam-
ination of some of the major problems con-
cerning evidence, justification, knowledge,
memory, perception and induction.
542.* Knowledge and Cognition (3) I Issues
in philosophy and psychology of knowledge,
with emphasis on cognitive mechanisms. Per-
ception, memory, concepts, mental represen-
tation, problem- solving, reasoning and ra-
tionality. P, two philosophy courses.

543.* Knowledge and Society (3) I II Social
and interpersonal processes affecting the ac-
quisition and diffusion of knowledge. Em-
phasis on philosophical perspectives, with in-
terdisciplinary borrowings. P, one philosophy
course.

550.* Philosophy of Mind (3) Topics include
the nature of mental states; the relation be-
tween mind and brain; and analysis of per-
ception, emotion, memory and action.

551.* Philosophy and Psychology (3) Inves-
tigation of philosophical issues arising from
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current work in psychology including
perception, reasoning, memory, motiva-
tion and action.
555.* Philosophy and Artificial Intelligence
(3) Interdisciplinary problems lying at the in-
terface of philosophy and artificial intel-
ligence (Identical with PSYC 555)

563.* Philosophy of Language (3) Survey of
basic issues in the philosophy of language
such as: speech acts, reference, meaning, logi-
cal form. (Identical with LING 563)

564. Formal Semantics (3) I (Identical with
LING 564)

565.* Pragmatics (3) II Study of language use,
its relationships to language structure and
context; topics such as speech acts, presup-
position, implication, performatives, conver-
sations (Identical with LING 565)

567.* Frege and the Rise of Analytic Philoso-
phy (3) The writings of Frege on logic, lan-
guage, and mathematics and their influence
on contemporary philosophical thought.

570.* Greek Philosophy (3) [Rpt. /1] Topics in
Greek philosophy. May be selected from the
pre -Socratics, Socrates, Plato, Aristotle and
post - Aristotelian philosophy. (Identical with
CLAS 570)

571a- 571b.* Rationalism and Empiricism
(3 -3) 571a: Rationalists of the 17th and 18th
centuries: Descartes, Spinoza, Leibniz, and
Kant. 571b: Empiricists of the 17th and 18th
centuries: Locke, Berkeley, Hume.

572a- 572b.* Ancient Philosophy (3 -3) [Rpt.]
572a: A philosophical introduction to the ma-
jor works of Plato. 572b: A philosophical in-
troduction to the major works of Aristotle.
(Identical with CLAS 572a -572b)

573.* Natural Language Processing (3) II
1994 -95 (Identical with LING 573)

596. Seminar
a. Ethics (3) [Rpt. /2]
b. Metaphysics (3) [Rpt. /2]
c. Epistemology (3) [Rpt. /2]
f. Social and Political Philosophy (3)

[Rpt. /2]
Philosophy of Law (3) [Rpt. /2]
Philosophy of Mind (3) [Rpt. /2]
Philosophy of Language (3) [Rpt. /2]
History of Philosophy: Ancient (3)
[Rpt. /2]
History of Philosophy: Recent (3)
[Rpt. /2]

v. Philosophy and Cognitive Science (3)
[Rpt. /2]

*May be convened with 400 -level course.

g

1.

P.

q

Physics (PHYS)
PAS Building, Room 260
(602) 621 -6824
Professors Robert L. Thews, Acting

Department Head, W. David Arnett,
Bruce R. Barrett, Stanley Bashkin
(Emeritus), William S. Bickel, Leon
Blitzer (Emeritus), Theodore Bowen,
Adam S. Burrows, Peter A. Carruthers,

Robert H. Chambers, Douglas J. Dona-
hue, Roy M. Emrick, Charles M. Falco,
Chang-Yun Fan (Emeritus), Li Zhi Fang,
Peter A. Franken, Jose D. Garcia,
Henry A. Hill, Donald R. Huffman,
Edgar W. Jenkins, Kurt W. Just, John O.
Kessler, Rein Kilkson, Stephan W.
Koch, Sigurd Kohler, Willis E. Lamb, Jr.,
John A. Leavitt, Hormoz M. Mahmoud
(Emeritus), John D. McCullen, Lau-
rence C. McIntyre, Jr., Fulvio Melia,
Robert H. Parmenter, Adrian N. Pa-
trascioiu, Johann Rafelski, John W.
Robson (Emeritus), John Rutherfoord,
Michael D. Scadron, Alwyn C. Scott
(Mathematics), Royal W. Stark, John O.
Stoner, Jr., Carl T. Tomizuka, Joseph J.
Vuillemin, Roald K. Wangsness (Emer-
itus), Albert B. Weaver (Emeritus),
William H. Wing

Associate Professors Anna Hasenfratz,
Ke- Chiang Hsieh, Sumit Mazumdar,
Fulvio Melia, Michael A. Shupe,
Daniel Stein, Douglas Toussaint, Jay E.
Treat (Emeritus)

Assistant Professors Geoffrey E. Forden,
Kenneth A. Johns, Ina Sarcevic, Wing Y.
Tam

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with a major in
physics. In cooperation with the College
of Education, the department also offers
work leading to the Master of Education
degree with a major in physics. For in-
formation concerning this degree see Re-
quirements for Master's Degrees /Master of
Education elsewhere in this catalog.

Prerequisites for admission to full
graduate standing are thirty semester
units of undergraduate work in physics.
These will normally include the follow-
ing work beyond introductory physics:
appropriate laboratory work; one semes-
ter each of mechanics, thermodynamics,
and optics; two semesters of electricity
and magnetism; and two semesters of
modern physics including quantum me-
chanics. All applicants must submit
scores on the aptitude and advanced
tests of the Graduate Record Examina-
tion.

An advisor is assigned to each gradu-
ate student to help plan a program for
the advanced degree. Students without
deficiencies are required to take, during
the first week of classes, a qualifying
comprehensive examination. This diag-
nostic examination covers undergradu-
ate physics only; and the results will be
used to help in determining an appropri-
ate course of studies. Two attempts to
pass this examination are permitted. Ex-
perience in teaching is an essential part
of graduate training in physics. Graduate
students are required to teach an

amount to be determined on an individ-
ual basis by the graduate adviser and the
department as a whole. Graduate stu-
dents are required to take 695 until the
preliminary examination is passed.

Degrees

Master of Science: At least fifteen of the
required thirty units of graduate work
must be in physics and must include 536,
511 and 515a or the equivalent. Also,
each student must satisfy one of the fol-
lowing options: (1) write a thesis (for
which up to six units may be allowed)
and pass an oral examination on the
thesis; (2) take 21 of the 30 required
graduate units in physics and pass a
comprehensive final oral examination;
(3) pass the written and oral parts of the
preliminary examination for the Doctor
of Philosophy degree.

Doctor of Philosophy: Each student
must complete at least 36 units of gradu-
ate work in physics exclusive of the dis-
sertation and the supporting (minor)
work. Courses will be chosen in con-
sultation with the graduate adviser. Each
student must complete four of the fol-
lowing courses: 513, 525, 535, 551, 559 or
561, 579a or 579b, 581 and 685. In addi-
tion, at least two of the four courses
must be from the subset of courses 535,
551, 559 or 561 and 581. Note that only
one of the courses 559 and 561 and only
one of the courses 579a and 579b can be
counted as part of the required four
courses. The preliminary examination
will cover classical mechanics, elec-
tromagnetic theory, relativity, statistical
mechanics, experimental physics, quan-
tum mechanics, modern physics, and
questions on current developments. The
courses 511, 515a -515b, 528, and
570a -570b indicate the areas covered in
the examination and the level of under-
standing expected of the student. The
preliminary examination must be taken,
at the latest, during the fifth semester
(excluding summer sessions) of resi-
dence. It is expected that the disserta-
tion, based upon original research, will
be published in a refereed journal. The
minor work may be satisfied within the
Department of Physics and, in this case,
some courses taken in other depart-
ments may be used as well. An addi-
tional twelve units of work, chosen in
consultation with the graduate adviser,
are required for the minor in physics.
Proficiency in one foreign language is re-
quired. Information on methods of de-
monstrating proficiency may be ob-
tained from the Department of Physics.

Students intending to minor in
physics (to supplement a major in an-
other department) should consult the
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physics minor adviser early in their
graduate work.

Experimental research is conducted in
the following areas: elementary particle
physics, cosmic rays and space physics,
solid state physics, atomic and molecular
physics, nuclear physics, carbon dating,
surface science, quantum optics, bi-
ophysics, and general relativity. The-
oretical research is conducted in: solid
state physics, atomic physics, nuclear
physics, elementary particles, field the-
ory, general relativity, cosmology, astro-
physics and nonequilibrium statistical
mechanics. Prospective students should
write to the department for information
about specific research programs, the
faculty involved, the facilities available,
and the research and teaching assistant-
ships or fellowship support which can
be offered. It is the policy of the depart-
ment to award financial aid in the form
of teaching assistantships solely on the
basis of the student's academic record
and financial needs. Fellowships are also
available to first -year graduate students.
502.* Medical Physics (3) I Basic physics of
the human body: the principles of mechanics,
electricity, sound, light, and radiation as they
apply to physiology, with emphasis on instru-
mentation for diagnosis and treatment. P,
104b or 102b and MATH 124 or equivalent.

503. Quantum Optics and Lasers (3) I (Identi-
cal with OPTI 503)

511. Analytical Mechanics (3) I Laws of mo-
tion as developed by Newton, d'Alembert,
Lagrange and Hamilton; dynamics of parti-
cles and rigid bodies. P, 410.

513. Topics in Advanced Mechanics (3) II
Modern topics in classical mechanics, includ-
ing canonical perturbation theory, invariant
mappings, nonintegrated system stochastic
behavior and applications to semi -classical
quantum theory. P, 511.

515a -515b. Electromagnetic Theory (3 -3) The-
ory of classical electromagnetic phenomena,
including time -dependent and static solutions
of Maxwell's equations, radiation theory, and
relativistic electrodynamics. P, 415b, 475b.

525. Advanced Thermodynamics and Kinetic
Theory (3) I 1993 -94 First and second laws of
thermodynamics and their applications;
Boltzmann transport equation; H- theorem;
mean free path methods applied to viscosity,
thermal conductivity, and diffusion. P, 425.

528. Statistical Mechanics (3) II Physical sta-
tistics; the connection between the ther-
modynamic properties of a macroscopic sys-
tem and the statistics of the fundamental
components; Maxwell -Boltzmann, Fermi -
Dirac, Einstein -Bose statistics. P, 475b.

530.* Introduction to Biophysics (2) I Con-
cepts and experimental techniques of molecu-
lar biophysics; physical properties of biolog-
ical macromolecules and cell organelles,
optical interactions, macromolecular transi-
tions, molecular mechanism or regulation. P,
102b, CHEM 103a -103b. (Identical with MBIM
530)

531. Biophysical Theory (2) II Physical con-
cepts and theories describing biomolecular
structure and function, molecular evolution,
limits to structure, symmetry, oligomer and
virus structure, organelle structure and func-
tion. (Identical with MBIM 531)

533.* Physics Demonstrations (1 -3) II Intro-
duction to teaching materials and laboratory
demonstrations illustrating principles of clas-
sical and modern physics, with emphasis on
inexpensive techniques and direct experience.
Advanced degree credit available for nonma-
jors only. P, two semesters of physics.

535. Advanced Atomic Physics (3) II 1994 -95
Details of atomic structure; interactions of
atoms with electromagnetic fields, electrons
and ions; techniques for calculating unper-
turbed and perturbed energy levels, transi-
tion probabilities, and atomic interaction
cross sections. P, 511, 515b, 570b.

536.* Applications of Introductory Quantum
Theory (3) I II Applications of quantum the-
ory to molecules, atomic nuclei, elementary
particles and simple solids. P, 435.

540a -540b. * Atomic and Molecular Spectro-
scopy for Experimentalists (3 -3) Experimental
techniques to generate, analyze and detect
photons from X -ray to IR; interpretation of
spectra from gases, liquids, solids and biolog-
ical macromolecules; light scattering, polariz-
ation. P, 330 or 112b. (Identical with OPTI
540a -540b)

543. Laser Physics (3) I (Identical with OPTI
543)

545. Experimental Physics 545a- 545b -545c are
three five -week lecture courses; none is prere-
quisite to any other.

a.* Experimental Spectroscopy (1) I II S
Laboratory experiments with spec-
troscopic sources, spectrometers, instru-
ment functions, detectors, light collec-
tion optics, spectral recording and
analysis. P, 110, 116, 121, or consult de-
partment before enrolling.

b.* Experimental Acoustics (1) I II S Labora-
tory experiments with sound sources,
oscilloscopes, spectrum analyzers,
sound level meters, filters, musical in-
struments, recording, room acoustics. P,
110, 116, 121, or consult department be-
fore enrolling.

c.* Experimental Microscopy, Light Scatter-
ing and Optics of Small Particles (1) I II
S Laboratory experiments with micro-
scopes and polarized scattered light to
characterize small particles and sur-
faces, optical constants, lasers remote
sensing. P, 110, 116, 121, or consult de-
partment before enrolling.

550.* Introductory Nuclear Physics (3) II
Basic concepts of nuclear physics: structure
and stability of nucleus; nuclear forces; stable
systems; nuclear reactions; decay of unstable
systems; nuclear radiation characteristics. P,
330 or 112b, MATH 254.

551. Nuclear Physics (3) I Theory of nuclear
systems, including stability, decay, nuclear
forces, scattering, reactions, structure, and in-
teraction with electromagnetic radiation. P,
CR, 570a -570b.

552. The Many -Body Problem in Nuclear
Physics (3) [Rpt.] II 1994 -95 Fermi gas model,
Green's functions, Wick's-and Goldstone's the-
orems, theory of nuclear matter, microscopic
theory of finite nuclei. P, 570b.

556a -556b. Electrodynamics of Conducting
Fluids and Plasmas (3 -3) 1992 -93 (Identical
with PTYS 556a -556b)

559. Topics in Condensed Matter Theory (3) I
Quantum theory of solids. Elementary excita-
tions. Electron -phonon and electron -electron
interactions. Spins and magnetism. Metal -
insulator transitions. Basic concepts in super-
conductivity. P, 460/560, 475a -475b.

560.* Introductory Solid -State Physics (3) I II
Properties of solids from molecular, atomic,
and electronic theory; electric, magnetic, and
thermal properties of metals, insulators, and
semiconductors; free electron and band theo-
ries. P, 330 or 112b.

561. Physics of the Solid State (3) II Elemen-
tary excitations in solids, phonons, electrons
and holes, excitons, biexcitons, interaction of
light with semiconductors, polaritons, high
excitation phenomena, dielectric formalism of
optical response, many -body effects in a Cou-
lomb system. P, 460, 570, or OPTI 507 recom-
mended but not formally required. (Identical
with OPTI 561)

570a -570b. Quantum Mechanics (3 -3) Princi-
ples of quantum mechanics; wave mechanics
and matrix mechanics; applications to atomic
structure and spectroscopy. P, 475a -475b rec-
ommended but not required.

571. Symmetry Groups in Physics (3) I Al-
gebraic results of the theory of groups which
find repeated applications in atomic, molecu-
lar, nuclear and particle physics. Continuous
groups, Lie algebras, discrete groups, irreduc-
ible tensors. P, 570a -570b.

575a- 575b.* Methods of Mathematical
Physics (3 -3) Vector and tensor analysis; dif-
ferential and integral equations; Green's func-
tions; variational techniques; linear operator
theory, with emphasis on physical applica-
tions. P, 410, MATH 254, CR, 415a -415b.

577a -577b. Theory of Relativity (3 -3) 1994 -95
Special theory of relativity and its application
to mechanics and electrodynamics; tensor cal-
culus and general relativity; relativistic astro-
physics and cosmology. P, 475b.

579a -579b. Advanced Relativistic Quantum
Mechanics (3 -3) Continuous groups; scatter-
ing theory; relativistic wave equations; quan-
tum electrodynamics, Feynman diagrams,
dispersion theory, renormalization; strong
and weak interactions. P, 515b, 570b.

580a -580b. Quantum Field Theory (3 -3)
1993 -94 Meaning of quantized fields; symme-
try principles, free fields; general properties
of interactions and peculiarities of elec-
trodynamics and gravity. P, 570b, 577a.

581. Elementary Particle Physics (3) I Produc-
tion, interaction, and decay of mesons, bar-
yons and leptons; high energy scattering of
elementary particles; particle classification
and symmetries; theoretical interpretation. P,
436.

582. High Energy Astrophysics (3) II 1993 -94
(Identical with ASTR 582)
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585. Stellar Pulsation (1 -3) [Rpt. /5] I II Stellar
pulsation, the solar atmosphere, solar
seismology and long -term solar variability re-
lated to climate.

586. Techniques in Particle Physics (3) II
1994 -95 Classification of elementary particles
and their interactions with matter, relativistic
kinematics, detectors, data acquisition tech-
niques, statistical techniques, analysis of ex-
periments, cosmic radiation, and accelerators.

589. Topics in Theoretical Astrophysics (3)
[Rpt.] I Current topics in theoretical astro-
physics in depth, with emphasis on the meth-
odology and techniques of the theorist and
the cross -disciplinary nature of astrophysics
theory. Example subjects are nuclear astro-
physics, hydrodynamics, transient phe-
nomena, planetary interiors and atmospheres,
neutron stars, jets, and the evolution of star
clusters. (Identical with ASTR 589 and PTYS
589)

596. Seminar
a. Current Problems in Molecular Bio-

physics (1) I II [Rpt.] (Identical with
MBIM 596a)

c. The Physics of Thin Films (3) II P, 460.
k. Topics in Colliding Beam Physics (3)

[Rpt. /9 units] I P, 570a -570b

*May be convened with 400 -level course.

643. Quantum Optics (3) II 1992 -93 (Identical
with OPTI 643)

685. Graduate Physics Laboratory (3) [Rpt. /2]
II Introduction to modern research methods
and experiments. Problems in low -
temperature physics; solid- state, atomic, and
nuclear spectroscopy; computer -based data
acquisition and analysis; solar -energy phys-
ics; and others.

695. Colloquium
a. Current Problems in Physics (1) [Rpt./

4 units] I II

697. Workshop
a. Problems in Computational Science (3)

[Rpt. /1] I II (Identical with MATH 697a,
which is home)

Physiological Sciences
1010 North Martin
Tucson, AZ 85721
(602) 326 -0077
Graduate Interdisciplinary Program in
Physiological Sciences

Committee:

Professors Roger M. Enoka, Chair (Ex-
ercise and Sport Sciences), Ronald E.
Allen (Animal Sciences), Eldon J.
Braun (Physiology), William H.
Dantzler (Physiology), Darrel E. Goll
(Animal Sciences), Robert W. Gore
(Physiology), Joseph F. Gross (Emer-
itus), Raphael P. Gruener (Physiol-
ogy), David J. Hartshorne (Animal
Sciences), John G. Hildebrand (Divi-
sion of Neurobiology, Arizona Re-
search Laboratories), Paul C. Johnson
(Physiology), Murray A. Katz (Internal

Medicine), Otakar Koldovsky (Pedi-
atrics), David L. Kreulen (Pharmacol-
ogy), Richard J. Lernen (Pediatrics),
Timothy G. Lohman (Exercise and
Sport Sciences), Robert S. McCuskey
(Anatomy), Eugene Morkin (Internal
Medicine), William R. Roeske (Inter-
nal Medicine), Timothy W. Secomb
(Physiology), Douglas G. Stuart (Phys-
iology), Charles M. Tipton (Exercise
and Sport Sciences), Marc E. Tischler
(Biochemistry), Stuart K. Williams
(Surgery), Stephen H. Wright (Phys-
iology)

Associate Professors Edmond A. Arbas
(Division of Neurobiology, Arizona
Research Laboratories), Janis M. Burt
(Physiology), Laurel A. Fisher (Phar-
macology), Robert J. Gillies (Bio-
chemistry), Patricia B. Hoyer (Physiol-
ogy), Richard B. Levine (Division of
Neurobiology, Arizona Research Lab-
oratories), Paul F. McDonagh (Sur-
gery), Wayne J. Morgan (Pediatrics),
Catherine Racowsky (Obstetrics/
Gynecology), David J.A. Vleck (Ecol-
ogy and Evolutionary Biology), Mark E.
Wise (Animal Sciences)

Assistant Professors Parker B. Antin
(Animal Sciences), Ralph F. Fregosi
(Exercise and Sport Sciences), Erik J.
Henriksen (Exercise and Sport Sci-
ences), Barry Komm (Physiol-
ogy), Gail F. Koshland (Physiology),
Kevin C. Kregel (Exercise and Sport
Science), Howard Y. Lien (Internal
Medicine), Ronald M. Lynch (Physiol-
ogy), Ana M. Pajor (Physiology),
John W. Regan (Pharmacology and
Toxicology), Andrea J. Yool (Physiol-
ogy)

The interdisciplinary Committee on
Physiological Sciences offers graduate
work leading to the Doctor of Philoso-
phy degree with a major in physiological
sciences. The Master of Science degree is
offered only in rare instances when indi-
viduals qualified to study for the Ph.D.
are forced to terminate their graduate
education. Research training is an inte-
gral part of the Ph.D. program. The re-
search areas of the faculty in the pro-
gram include: cellular and transport
mechanisms; circulation and respiration,
including microcirculation; comparative
physiology; endocrinology; exercise
physiology; gastrointestinal physiology;
muscle physiology; neural mechanisms,
including motor control and neuroen-
docrinology; renal mechanisms; and re-
productive and developmental mecha-
nisms.

Applicants for the Ph.D. program in
physiological sciences should hold a
bachelor's degree in the physical or bio-
logical sciences, engineering, mathema-
tics or other suitable fields. They should

have completed one year of physics (in-
cluding laboratory), mathematics
through calculus (two semesters), bio-
chemistry, and one semester of statistics
(400 level or above). Physical chemistry
and differential equations are not re-
quired but are highly desirable, as is fa-
miliarity with microcomputers and a
programming language. An introductory
course or readings in biology or zoology
is advisable for physical science majors.
The Graduate Record Examination and
three letters of recommendation are re-
quired to assist in evaluation of appli-
cants.

In the first year, students in the pro-
gram take a core sequence of courses in-
cluding Cell Physiology, PSIO 503; and
Systems Physiology, PSIO 601. Individ-
ual programs of study are determined in
conjunction with the student's major ad-
visor and the Graduate Program Com-
mittee. Considerable flexibility is possi-
ble so that the needs of each student can
be best served. A wide variety of courses
is available, including courses offered by
the departments of Animal Sciences,
Biochemistry, Ecology and Evolutionary
Biology, Exercise and Sport Sciences,
Nutrition and Food Science, Physiology,
and Veterinary Science. Details of these
courses may be found in listings of the
relevant departments in this catalog.

Physiology (PSIO)
Arizona Health Sciences Center,
Room 4103
(602) 626 -7642
(College of Medicine)

Professors William H. Dantzler, Head,
Eldon J. Braun, Roger M. Enoka (Ex-
ercise & Sport Sciences), Robert W.
Gore, Joseph F. Gross (Emeritus),
Raphael P. Gruener, Paul C. Johnson,
Murray Katz (Internal Medicine),
Otakar Koldovsky (Pediatrics), David
Kreulen (Pharmacology), Robert S.
McCuskey (Anatomy), Eugene Morkin
(Internal Medicine), Timothy W.
Secomb, Douglas G. Stuart, Marc E.
Tischler (Biochemistry), Stephen H.
Wright

Associate Professors Edmund A. Arbas
(Division of Neurobiology, Arizona
Research Laboratories), Janis M. Burt,
Andreas M. Goldner (Emeritus), Patri-
cia B. Hoyer, Richard B. Levine (Divi-
sion of Neurobiology, Arizona Research
Laboratories), Paul McDonaugh (Sur-
gery), Wayne J. Morgan (Pediatrics),
L. Claire Parsons (Nursing), Stuart
Williams (Surgery)

Assistant Professors Ann L. Baldwin,
Gail F. Koshland, Richard J. Lernen
(Pediatrics), Y. H. Howard Lien (Inter-
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nal Medicine), Ronald M. Lynch (Phar-
macology), Ana M. Pajor, Mark E.
Wise (Animal Sciences), Andrea M.
Yool (Pharmacology)

The Department of Physiology teaches
and does scholarly work on physiologi-
cal mechanisms of significance to medi-
cine. In both teaching and research, the
orientation of the department is broad,
encompassing single cell, organ, and to-
tal body function.

The Department of Physiology partici-
pates in offering a program of instruc-
tion leading to the Doctor of Philosophy
degree with a major in physiological
sciences through the Graduate Inter-
disciplinary Program in Physiological
Sciences. For admission and degree re-
quirements, please see Physiological
Sciences and Requirements for Doctor's De-
grees elsewhere in this catalog. A Master
of Science degree is offered only in rare
instances when individuals qualified to
study for the Ph.D. are forced to termi-
nate their graduate education.

Current research areas of the faculty
in the Department of Physiology in-
clude: cellular physiology and transport;
circulation and respiration, including
microcirculation; comparative physiol-
ogy; endocrinology; gastrointestinal
physiology; mathematical physiology;
muscle physiology, neural mechanisms,
including motor control; regulation of
bone formation; renal mechanisms; and
reproductive and developmental mecha-
nisms.

The specialized nature of the material
and equipment required for courses
given in the College of Medicine may
necessitate some limitation of enroll-
ment. Medical students will receive pref-
erence in courses required for the M.D.
degree. All other students must obtain
the permission of the instructor before
enrolling. Graduate students already en-
rolled in the College of Medicine depart-
ments will be given preference.

In addition to the courses listed below,
the Department of Physiology offers
temporary courses in the following
areas, subject to faculty availability and
student interest: neurophysiology, renal
physiology, physiology of muscle, mo-
lecular and cellular endocrinology, pe-
ripheral vascular physiology, respiratory
physiology, gastrointestinal and devel-
opmental physiology, membrane trans-
port processes in physiology, and car-
diac physiology.

503. Cellular Physiology (4) I Fundamental
responses of living organisms to environmen-
tal changes, by examining mechanisms which
operate at the cellular level. Topics include
organelle structure and function, trans -
membrane homeostasis and transport phe-

nomena, excitability, intercellular and intra-
cellular communication, cellular mobility, and
nerve -muscle- synapse function. P, CHEM
103b, 104b, 241b, 243b; PHYS 102b; MATH
125a -125b; BIOC 460.

566.* Physiology Laboratory (3) II (Identical
with ECOL 566)

568.* Comparative Physiology (3) II (Identical
with ECOL 568)

580.* Human Physiology (4) II Principles of
physiology with emphasis on the human; de-
signed primarily for students in pharmacy
and health related sciences. Consult depart-
ment before enrolling. P, CHEM 243b, MATH
123, PHYS 102b, CR, 581. (Identical with TOX
580)

581.* Physiology Laboratory (1) II Experi-
ments intended to reinforce principles of
physiological phenomena; designed primarily
for students in pharmacy and health related
sciences. Consult department before enroll-
ing. P, CHEM 243b, MATH 123, PHYS 102b,
CR, 580. (Identical with TOX 581)

582. Topics in Neural Development (2) II
(Identical with NRSC 582)

585. Neural Mechanisms of Behavior (2) II
1994 -95 (Identical with NRSC 585)

588. Principles of Cellular and Molecular
Neurobiology (4) I (Identical with NRSC 588)

589. Principles of Systems Neurobiology (4)
II (Identical with NRSC 589)

595. Colloquium
a. ** Mathematical Techniques in Physiol-

ogy (2) [Rpt. /12 units] I II P, MATH
125a -125b, STAT 160.

b. ** Muscle Physiology (2) [Rpt. /12 units] I
II P, 503.

c. ** Endocrinology (2) [Rpt. /12 units] I II
d. ** Renal Physiology (2) [Rpt. /12 units] I II

P, 601/801.
e.** Molecular and Cellular Excitability (2)

[Rpt. /12 units] I II
Peripheral Vascular Physiology (2)
[Rpt. /12 units] I II P, 601/801.

g. ** Membranes and Transport (2) [Rpt./
12 units] I II

h. ** Systems Neurophysiology (2) [Rpt./
12 units] I II
Introduction to Personal Computers in
Physiology (2) [Rpt. /12 units] I II
Introduction to the Neurosciences I (2)
1991 -92 (Identical with MED 595y,
which is home)

z.* Introduction to the Neurosciences II (2)
1991 -92 (Identical with MED 595z,
which is home)

* *Available as both 595 and 895.

*May be convened with 400 -level course.

601. Systems Physiology (7) II Comprehen-
sive coverage of systemic physiology with em-
phasis on the underlying principles of func-
tion. Permission required to enroll; consult
instructor before registering.

605. Human Neuroscience (6) I II (Identical
with ANAT 605)

610. Research Methods in Physiology (1 -3)
[Rpt. /10 units] I II Laboratory course provid-
ing students with an understanding of the

f.**

y.*

types of research available in the department.
(Maximum length is 8 weeks). Consult with
department before enrolling

612. Biological Electron Microscopy (4)
(Identical with MCB 612)

695. Colloquium
a. Motor Control (2) [Rpt. /8 units] II (Iden-

tical with EXSS 695a)

696. Seminar
a. Physiology Series (1) [Rpt. /3] I II Open

to majors only.
b. Physiology: Preparation and Presenta-

tion (1) [Rpt.] I II Open to majors only.
Consult with department before enroll-
ing.

c. Physiology Student Forum (1) [Rpt./
3 units] I II

697. Workshop
a. Physiology Tutorial (3) [Rpt. /4] I II P,

503, 601. Consult department before en-
rolling.

801. Human Physiology (7) II Comprehensive
approach to understanding the system of hu-
man physiology
805. Human Neuroscience (6) I II (Identical
with ANAT 805)

891. Preceptorship
a. Physiology (3 -12) [Rpt. /12 units]

895. Colloquium
a. ** Mathematical Techniques in Physiol-

ogy (2) [Rpt. /12 units] I II P, MATH
125a -125b, 160.

b. ** Muscle Physiology (2) [Rpt. /12 units] I
II P, 503.

c. ** Endocrinology (2) [Rpt. /12 units] I II
d. ** Renal Physiology (2) [Rpt. /12 %units] I II

P, 601/801.
e. ** Molecular and Cellular Excitability (2)

[Rpt. /12 units] I II
f. ** Peripheral Vascular Physiology (2)

[Rpt. /12 units] I II P, 601/801.
g. ** Membranes and Transport (2) [Rpt./

12 units] I II
h. ** Systems Neurophysiology (2) [Rpt./

12 units] I II
i. ** Introduction to Personal Computers in

Physiology (2) [Rpt. /12 units] I II

* *Available as both 595 and 895.

Planetary Sciences (PTYS)
Space Sciences Building, Room 325
(602) 621 -6963

Professors Eugene H. Levy, Head, Vic-
tor R. Baker, William V. Boynton,
Michael J. Drake, Uwe Fink, Tom
Gehrels, Richard J. Greenberg, Wil-
liam B. Hubbard, Donald M. Hunten,
J. Randolph Jokipii, Harold P. Larson,
John S. Lewis, H. Jay Melosh, George H.
Rieke, Elizabeth Roemer, Charles P.
Sonett (Emeritus), Robert G. Strom,
Martin G. Tomasko (Research)

Associate Professors Willy Benz, Jon-
athan I. Lunine, Carolyn Porco, Rob-
ert B. Singer

Assistant Professors Timothy D. Swindle
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Participating Scientists from the Lunar and
Planetary Laboratory:

Senior Research Scientists A. Lyle
Broadfoot, Larry A. Lebofsky, Bill R.
Sandel

Associate Research Scientists Jay B.
Holberg, Lon L. Hood

Assistant Research Scientists Robert
McMillan, Ann Vickery, Roger Yelle

The department offers multidisciplinary
programs leading to the Master of
Science and the Doctor of Philosophy
degrees with a major in planetary
sciences. Areas of specialization include,
but are not restricted to, experimental,
observational, and theoretical study of
planetary atmospheres; the interiors of
the planets and planetary satellites; as-
teroid and cometary astronomy and
physics; meteoritics, problems of plasma
physics associated with cosmic rays; the
solar wind and its interaction with solar
system bodies; celestial dynamics; inves-
tigations of the formation of the solar
system and other planetary systems.
Students are normally admitted to the
doctoral program only. In certain cir-
cumstances, however, students may be
admitted to the Master of Science degree
program as a terminal or intermediate
degree.

Applicants should have completed an
undergraduate major in a physical
science such as astronomy, atmospheric
sciences, chemistry, geology, mathema-
tics, or physics. However, admission is
based on the overall demonstrated ca-
pability and preparation of the applicant.
For full consideration, applicants must
submit applications, including scores on
the aptitude and advanced (chemistry,
geology, or physics) tests of the Gradu-
ate Record Examination, as well as the
names of at least three references. Per-
sonal or telephone interviews are desir-
able in aiding the deliberations of the
admissions committee.

Degrees

Master of Science: This program is avail-
able only in special circumstances, with
the concurrence of the faculty. At least
18 units drawn from the graduate core
curriculum and a thesis suitable for pub-
lication are required.

Doctor of Philosophy: All students must
complete the 15 -unit core program con-
sisting of 505a- 505b -505c, 510, and 554
(though exceptionally well -prepared stu-
dents may have parts of this require-
ment waived). An additional minimum
of 21 units must be completed in a spe-
cialized area of planetary sciences. A
specified reading competence in a mod-
ern foreign language is required. Stu-
dents are expected to complete all re-

quirements for the degree within three
or four years following successful com-
pletion of the preliminary examination,
which itself should be taken by the end
of the second year of graduate enroll-
ment.

Minor areas of study: The department
requires its students to take a minor con-
sisting of at least 12 units in a scientific
area relevant to planetary science. The
purpose of the minor is to deepen a stu-
dent's knowledge of a subject that will
support his or her research in planetary
sciences. There are two ways of fulfilling
this requirement:

Minor outside the planetary sciences de-
partment: The student may elect to minor
in another department or approved pro-
gram of the University. The choice of the
department and the courses within that
department must be made in consulta-
tion with the student's advisor, the
minor department, and the Graduate
Student Affairs Committee. The student
is responsible for determining and
fulfilling the current requirements of the
minor department.

Minor in planetary sciences: The stu-
dent may elect to minor in planetary
sciences with a program of courses ap-
proved by the planetary sciences depart-
ment. The minor will consist of at least
12 units of 500 -level courses in which a
grade of 3.0 (B) or better is achieved. The
courses must be approved by a minor
committee established by the student in
consultation with the Graduate Student
Affairs Committee, which will also des-
ignate a chairman. The student must
pass a written preliminary examination
consisting of the final exams or the
equivalent in the individual courses. If
the student already possesses a master's
degree in a relevant scientific discipline,
the course requirement may be waived
by petition and approval of the entire
faculty. In this case the Graduate Stu-
dent Affairs Committee will designate
appropriate members of the University
faculty to draw up and administer a two
to three hour written examination. The
Graduate Student Affairs Committee
will advise the planetary sciences faculty
on whether the student has performed
satisfactorily in these examinations.

The planetary sciences minor option:
Graduate students from other depart-
ments in the University may obtain
credit for a minor in planetary sciences
by achieving an average grade of 3.0 (B)
or better in a minimum of 12 units of
500 -level planetary sciences courses (up
to 3 of which may be independent study
supervised by a planetary sciences fac-
ulty member). The proposed curriculum
of each student must be approved by a
minor committee established by the stu-

dent in consultation with the LPL Grad-
uate Student Affairs Committee, which
will also designate a chairman. The writ-
ten preliminary examination will consist
of the final exam or the equivalent in the
individual courses.

The Department of Planetary Sci-
ences' degree programs are conducted
in collaboration with the research pro-
grams of the Lunar and Planetary Labo-
ratory (LPL). Together, the department
and laboratory form an institute uncom-
monly broad and complete in its ap-
proach to planetary science education
and research. The department and labo-
ratory participate in many NASA space
science missions. Among the current
missions in which the faculty are par-
ticipating are the Voyager Mission, the
Magellan Mission to Venus, the Galileo
Mission to Jupiter, the Cassini/Huygens
Mission to Saturn, the Comet Ren-
dezvous Asteroid Flyby Mission, and the
Ulysses Heliospheric Probe. In addition,
LPL scientists make use of Earth orbiting
observatories, including the Hubble
Space Telescope and the Ultraviolet Ex-
plorer. The laboratory's Space Imagery
Center contains one of the most exten-
sive collections of planetary images in
the world, beginning with those ob-
tained from the earliest space projects
and continuing to most current mis-
sions. LPL's Planetary Imaging Research
Laboratory is a modern image process-
ing facility for the analysis of planetary
and astronomical data. Also available for
student research are cosmochemistry
and geochemistry laboratories, including
a scanning electron microscope and mi-
croprobe facility, an experimental petrol-
ogy laboratory, a radiochemistry separa-
tion and neutron activation laboratory,
and a noble gas mass spectrometry labo-
ratory. The numerous telescopes of the
University of Arizona Observatories are
available for research projects, including
instruments on Kitt Peak and in the
Santa Catalina Mountains, as well as the
Multiple Mirror Telescope on Mt.
Hopkins; all are within easy reach of the
University campus. Laboratory staff and
students also make use of major obser-
vatories around the world, including the
NASA Infrared Telescope Facility on
Mauna Kea, Hawaii, and conduct a regu-
lar program of planetary, solar, and stel-
lar infrared spectrometry using the
NASA Kuiper Airborne Observatory.
The University is developing a new ob-
servatory site on Mr. Graham, northeast
of Tucson. The department participates
in interdepartmental programs in the-
oretical astrophysics and in applied
mathematics.

The University's computer center, in-
cluding a Convex supercomputer, is
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available to support educational and re-
search activities. The Lunar and Plane-
tary Laboratory maintains a variety of
networked computers and workstations
in support of the research and educa-
tional programs.
503.* Introduction to the Solar System (3) I
1993 -94 Survey of planetary physics, planetary
motions, planetary interiors, geophysics,
planetary atmospheres, asteroids, comets,
origin of the solar system. This course does
not count toward the major requirements in
planetary sciences. P, PHYS 112a or PHYS
121. (Identical with ASTR 503 and GEOS 503)

505a- 505b -505c. Principles of Planetary
Physics (3 -3 -3) Planetary and interplanetary
fluids and plasmas, structure and behavior of
planetary matter, and transport processes.
Applications of geophysics, fluid mechanics,
and statistical physics to planetary interiors,
surfaces, and atmospheres; rheology of
planets, atomic and molecular spectroscopy,
radiative transfer. Principles of celestial me-
chanics. P, PHYS 435.

510. Principles of Cosmochemistry (3) I

1994 -95 Chemical compositions of solar sys-
tem objects; equilibrium and nonequilibrium
chemical processes applied to planets; cos -
mochronology. (Identical with GEOS 510)

518.* Modern Astronomical Instrumentation
and Techniques (3) I 1993 -94 (Identical with
ASTR 518)

519.* Global Tectonic Processes (3) II (Identi-
cal with GEOS 519)

520. Meteorites (3) II 1994 -95 Classification;
chemical, mineralogical and isotopic composi-
tion; cosmic abundances; ages; interaction
with solar and cosmic radiation; relation to
comets and asteroids. P, 510. (Identical with
GEOS 520)

523. Statistical Mechanical Problems in the
Space Sciences (3) I 1994 -95 Foundations of
statistical mechanics; fluctuations, noise and
irreversible thermodynamics; applications of
statistical mechanics in astrophysical and
planetary environments. P, 505a- 505b -505c.
(Identical with ASTR 523)

530. Chemical Evolution of the Earth (3) I
(Identical with GEOS 530)

541a- 541b.* Dynamic Meteorology (3 -3)
(Identical with ATMO 541a -541b)

544. Physics of High Atmospheres (3) II
1993 -94 Physical properties of upper at-
mospheres, including gaseous composition,
temperature and density, ozonosphere, and
ionospheres, with emphasis on chemical
transformations and eddy transport. (Identi-
cal with ATMO 544)

545. Stellar Atmospheres (3) I 1993 -94 (Identi-
cal with ASTR 545)

553. Solar System Dynamics (3) II 1993 -94
Dynamical processes affecting the orbital evo-
lution of planets, asteroids, and satellites, and
the rotational evolution of solid bodies. Em-
phasizes modern nonlinear dynamics and
chaos. P, MATH 254, PHYS 410, 412 and/or
consult with department before enrolling.
(Identical with ASTR 553)

554. Evolution of Planetary Surfaces (3) II
1994 -95 The geologic processes and evolution
of terrestrial planet and satellite surfaces in-
cluding the Galilean and Saturnian and Ura-
nian satellites. Course includes one or two
field trips to Meteor Crater or other locales.
(Identical with GEOS 554)

555. Remote Sensing of Planetary Surfaces
(3) II 1993 -94 Exploration of planetary sur-
faces, including that of the Earth, with remote
sensing. Emphasis on compositional deter-
mination using visible and infrared methods.
Basic principles, image and spectroscopic
analysis techniques, and case studies in plan-
etary remote sensing. (Identical with ASTR
555 and GEOS 555)

556a -556b. Electrodynamics of Conducting
Fluids and Plasmas (3 -3) 1994 -95 Plasma
physics and magnetohydrodynamics. 556a:
Introduction; discussion of the sun, solar
wind, magnetosphere, cosmic rays. 556b: In-
terstellar gas, galaxies, dynamos, pulsars. P,
PHYS 410, 415a -415b. (Identical with ASTR
556a -556b and PHYS 556a -556b)

565. Jovian Planets and Satellites (3) I 1994 -95
Atmospheric composition, structure and
global circulation. Physical properties and dy-
namics of ring systems. Evolution of satellite
surfaces. Occultation technique for studying
rings, surfaces, and atmospheres.

567. Inverse Problems in Geophysics (3) I

1994 -95 (Identical with GEOS 567)

571. Terrestrial Planets (3) I 1993 -94 Geo-
physical and geochemical techniques used to
deduce composition and evolution of terres-
trial planets. Topics include the Earth, Moon,
Mars, Venus, and meteorites. (Identical with
GEOS 571)

582. High Energy Astrophysics (3) II 1993 -94
(Identical with ASTR 582)

583. Thermodynamics in Geosciences (3) I
(Identical with GEOS 583)

589. Topics in Theoretical Astrophysics (3)
[Rpt.] I (Identical with PHYS 589)

594. Practicum
a. Planetary Geology Field Studies (1)

[Rpt. /3] Field trip

596. Seminar
a. Frontiers of Cosmochemistry (3)

[Rpt. /4] II 1994 -95 P, 510, GEOS 457.

*May be convened with 400 -level course.

Planning (PLNG)
Graduate Interdisciplinary Program in
Planning
Committee:

Professors Kenneth N. Clark, Chair (Ar-
chitecture), Robert B. Bechtel (Psychol-
ogy), Michael Bonine (Geography),
Nathan Buras (Hydrology and Water
Resources), Hanna J. Cortner (Renew-
able Natural Resources), Kennith E.
Foster (Arid Lands), Lay J. Gibson

(Geography), Robert C. Giebner (Ar-
chitecture), R. Frank Gregg (Emeritus),
William Havens (Landscape Architec-
ture), Robert Hershberger (Architec-
ture), Helen M. Ingram (Political
Science), David A. King (Renewable
Natural Resources), W. Kirby Lockard
(Emeritus), Lawrence D. Mann (Geog-
raphy), Fred S. Matter (Architecture),
Gordon F. Mulligan (Geography),
Phil R. Ogden (Range Management),
Richard W. Reeves (Geography),
Sandra Rosenbloom (Architecture),
Thomas F. Saarinen (Geography),
Arthur L. Silvers (Public Administra-
tion and Policy), Soroosh Sorooshian
(Hydrology and Water Resources),
Ervin H. Zube (Renewable Natural
Resources)

Associate Professors D. Robert Altschul
(Geography), Harry Der Boghosian
(Architecture), Michael D. Bradley
(Hydrology and Water Resources),
Nader Y. Chalfoun (Architecture),
Dennis C. Doxtater (Architecture),
H. Randall Gimblett (Landscape Ar-
chitecture), Charles E. Glass (Mining
and Geological Engineering), Al-
fredo R. Huete (Soil and Water Sci-
ence), Stuart E. Marsh (Arid Lands
Resource Sciences), David A. Plane
(Geography), Charles M. Poster (Ar-
chitecture), Donovan C. Wilkin
(Renewable Natural Resources), Rob-
ert H. Wortman (Civil Engineering)

Assistant Professor D. Phillip Guertin
(Watershed Managment)

The interdisciplinary Program in Plan-
ning directs a graduate professional pro-
gram leading to the Master of Science
degree with a major in planning.

The major consists of 54 units: 36
units of core course work and 18 units in
a chosen area of concentration. Core
courses include 500, 544, 557, 584, 602,
605, 609, 611, 657, 693, 696, and Law 660.
Areas of concentration include: arid
lands (addressing development in arid
environments), community design
(focusing on physical dimensions of ur-
ban design), environmental planning
(stressing behavioral aspects of envi-
ronmental issues), regional planning
(emphasizing mainstream urban and
regional land -use development), renew-
able natural resources (allowing both re-
source management and landscape de-
sign options), transportation planning
(stressing travel forecasting and facilities
design), and water resources (allowing
both analytical and policy options).

The program requires completion of a
projects course. A comprehensive writ-
ten examination or professional report
must be completed as part of the 54
units of course work. Internship experi-
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ence is required and students are ex-
posed to field applications in other
course work as well. The program is spe-
cifically designed to expose students to
the interdisciplinary nature of most
planning problems. The course work
provides a mixture of theoretical and
practical perspectives on diverse plan-
ning issues.

Interested persons should contact the
program chair for further information.
500. Ecosystemology for Urban Planning (3) I
(Identical with HWR 500)

504. Policy Problems in Structure and
Change (3) II (Identical with PA 504)

510. Development of Regional Planning (3) I
(Identical with GEOG 510)

514. Analytic Methods in Planning and Man-
agement (3) II (Identical with PA 514)

523. Health and Public Policy (3) II (Identical
with PA 523)

527. Aging and Public Policy (3) I (Identical
with PA 527)

544.* Site Planning (3) II (Identical with
ARCH 544)

550. Metropolitan and Regional Planning (3)
I (Identical with GEOG 550)

553.* Location Analysis (3) I (Identical with
GEOG 553)

556. Urban Systems Analysis (3) II (Identical
with GkOG 556)

55Z* Statistical Techniques in Geography,
Regional Development and Planning (3) I
(Identical with GEOG 557)

559* Land Use and Growth Controls (3) II
(Identical with GEOG 559)

561. Resource Management (3) II (Identical
with GEOG 561)

563. Perception of Environment (3) I II (Iden-
tical with GEOG 563)

565. Project Planning and Modeling (3) II
(Identical with CE 565)

567. Geographical Analysis of Population (3)
I (Identical with GEOG 567)

568.* Urban Transportation Planning (3) II
(Identical with CE 568)

571.* Problems in Regional Development (3)
I II (Identical with GEOG 571)

573.* Geology and the Urban Environment
(3) II (Identical with GEOS 573)

576.* The Land Development Process (3)
[Rpt. /1] I II S (Identical with GEOG 576)

581.* Computer Cartography (3) II (Identical
with GEOG 581)

583.* Geographic Applications of Remote
Sensing (3) II (Identical with GEOG 583)

584.* Planning the Built Environment (2) I
(Identical with ARCH 584)

593. Internship
g. Policy and Planning (1 -4) S (Identical

with PA 593g, which is home)

596. Seminar
u. Interdisciplinary Environment -

Behavior- Design (3) II (Identical with
ENV 596u, which is home)

597. Workshop
a. Architecture (3 -8) [Rpt. ] I II (Identical

with ARCH 597a, which is home)
i.* Community Design for Non -Designers

(3) I (Identical with ARCH 597i, which
is home)

*May be convened with 400 -level course.

605. Planning Theories and Perspectives (3) I
(Identical with GEOG 605)

611. Projects in Regional Planning (1 -5)
[Rpt. /5 units] II (Identical with GEOG 611)

657. Spatial Analysis (3) II (Identical with
GEOG 657)

665. Quick Response Transportation Plan-
ning Methods (3) I 1993 -94 (Identical with CE
665)

668. Urban Public Transportation Systems (3)
I 1994 -95 (Identical with CE 668)

669. Preservation of Historic Environments
(3) II 1993 -94 Current planning and legal
methods to enhance the preservation of his-
toric urban areas and structures; concentrated
analysis of selected case studies. Field trips.

696. Seminar
b. Financing Public Services (3) I (Identical

with ARCH 696b, which is home)
h. Land -Use Regulation (3) I II (Identical

with MAP 696h, which is home)
i. Legal Inquiry in Policy and Planning (3)

II (Identical with MAP 696i, which is
home)
Environmental Planning (3) I II (Identi-
cal with MAP 696j, which is home)

k. Planning Administration (3) I II (Identi-
cal with MAP 696k, which is home)

j.

Plant Pathology (PLP)
Forbes Building, Room 104
(602) 621 -1828

Professors Merritt R. Nelson, Head, Stan-
ley Alcorn (Emeritus), Robert L. Gil-
bertson, Richard B. Hine, Michael A.
McClure, Michael E. Stanghellini,
Hans D. Van Etten

Associate Professors H. Earl Bloss
(Emeritus), Martha C. Hawes, Chris-
tina K. Kennedy, Iraj J. Misaghi

Assistant Professors Marc Orbach, Le-
land S. Pierson III, Zhongguo Xiong

The department offers programs leading
to the Master of Science and Doctor of
Philosophy degrees with a major in
plant pathology. Subject area specialties
within the department include mycol-
ogy, nematology, virology, and micro-
biology. Research programs within these
specialties emphasize basic and applied
research in the areas of plant- microbe
interactions and include pathogenic,

symbiotic, and beneficial interactions.
These research programs include studies
at both the molecular and organismal
level and a number of programs empha-
size rhizosphere interactions.

Applicants to the department should
have a bachelor's degree and a solid
background in biology, biochemistry,
botany, or microbiology and must sub-
mit scores on the tests of the Graduate
Record Examination to the department.
Additional information and require-
ments for the graduate program can be
obtained by directly contacting the de-
partment.

At least twenty -two units in course -
work must be completed for the master's
degree. A decision to require or waive
the requirement for a master's degree
thesis will be made after consideration
of the student's preparation, proposed
graduate program, and professional ob-
jectives.

For information concerning the Doctor
of Philosophy degree see Requirements
for Doctors' Degrees /Doctor of Philosophy
elsewhere in this catalog.
502.* Agriculture and the Environment:
Focus on Pesticides (3) I (Identical with A ED
502)

516. Plant Nematology (2) II 1993 -94 Com-
prehensive course in plant nematology, in-
cluding the nature, ecology, classification and
control of nematode diseases of plants. P, 551.

550. Advanced Plant Pathology (4) I 1994 -95
Topics include major concepts in classical and
molecular genetics of plant- pathogen interac-
tions; physiology, biochemistry, and molecu-
lar biology of plant pathogenesis; principles
of plant epidemiology and theories and prac-
tices of plant disease control. P, 305 or equiv-
alent.

551. Biology and Characterization of Plant
Pathogenic Agents (4) II 1994 -95 Examines the
biological properties of the various groups of
plant pathogens and the contemporary labo-
ratory methods used to characterize these
agents and the diseases they cause. 3R, 3L. P,
305 and at least one laboratory course (e.g.,
MIC 205, MCB 181/182, etc.) or consent of in-
structor.

575. Advanced Mycology (3) I 1993 -94 Biology
of fungi, including morphology, physiology,
classification, genetics, ecological significance,
and economic importance; emphasis on plant
pathogens and environmentally essential
fungi. 2R, 3L. P, ECOL 104 or PL S 100.

596. Seminar
a. Current Research (1 -3) [Rpt. /8] I II

*May be convened with 400 -level course.

601. Rhizosphere Biology of Root Infecting
Fungi (3) I 1994 -95 Current literature and con-
cepts concerning the rhizosphere ecology and
epidemiology of soil -borne plant pathogenic
fungi. 2R, 3L. P, 205, 451.

602. ' Signal Exchange in Plant Root -Microbe
Interactions (3) II 1993 -94 Examination of the-
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oretical understanding of factors that influ-
ence both pathogenic and beneficial microbial
associations with plant roots. Physical, bio-
chemical, and molecular aspects of plants and
their associated microorganisms presented
through a combination of lectures and discus-
sions of current literature in the field. P, BIOC
560, PL P 305 or consent of instructor.
611. Molecular Plant Virology (3) II 1993 -94
Current advances in the structure of viral
genomes, function and regulation of viral
genes, molecular plant -virus interactions, and
molecular strategies for viral disease control.
2R, 3L. P, 205, BIOC 460.

612. Biological Electron Microscopy (4) I

(Identical with MCB 612)

621. Molecular Plant- Microbe Interactions
(3) I 1993 -94 Molecular properties that control
development of host, parasite, and symbiotic
relationships. Contemporary molecular hy-
potheses are related to genetic and biochemi-
cal data available on disease resistance and
pathogenesis. P, BIOC 460. (Identical with
BIOC 621 and MCB 621)

694. Practicum
a. Clinical Plant Pathology (1 -3) [Rpt. /2] I II

P, 451.
b. Teaching Techniques in Plant Pathology

(1 -3) [Rpt. /2] I II P, 451.

695. Colloquium
a. Current Topics in Plant Biology (1) I II

(Identical with MCB 695a and PL S
695a)

Plant Sciences (PLS)
Forbes Building, Room 303
(602) 621 -1977
Professors Brian A. Larkins, Head,

Paul G. Bartels, Hans J. Bohnert, Al-
bert K. Dobrenz, David W. Galbraith,
Lloyd W. Gay (Watershed Manage-
ment), Merle H. Jensen, Richard G.
Jensen, Frank R.H. Katterman, Rob-
ert G. McDaniel, Norman F. Oebker,
James W. O'Leary, Robert T. Ramage,
B. Brooks Taylor, R. Phillip Upchurch

Associate Professors Timothy G. Helent-
jaris, Charles F. Mancino, William T.
Molin, Dennis T. Ray, Steven E. Smith,
Judith A. Verbeke

Assistant Professors Dean Della Penna,
Kenneth A. Feldmann, Lucinda A.
McDade, Karen K. Oishi, Karen S.
Schumaker, Kathryn C. Taylor,
Gary A. Thompson, Carolyn A.
Zeiher

In addition to a commitment to prepare
undergraduates for careers after gradua-
tion, the department offers programs
leading to the Master of Science and the
Doctor of Philosophy degrees with a ma-
jor in plant science. Specific areas of re-
search emphasis include agronomy/
horticulture with aspects of plant pro-
duction, genetics both as the study of

genomic structure and function as well
as its more applied use for the improve-
ment of crop plants, plant growth and
development, physiology and cell and
molecular biology. The department en-
courages students to integrate the more
classical aspects of these areas with re-
cent innovations in order to develop
both breadth and depth in the field of
plant sciences during their graduate
studies. The ready availability of modern
laboratories, field space, and green-
houses within the department insures
that students have access to the very
best facilities.

During their tenure all graduate stu-
dents will take a core of advanced
courses including plant physiology, ge-
netics, and anatomy and are expected to
participate in departmental teaching and
seminar programs. The needs and goals
of individual students will determine
subsequent course work from the
various departments on campus. For
their own research programs, students
should select an area of specific interest
to the faculty which will eventually lead
to the preparation of a thesis. Where ap-
propriate, a terminal M.S. program with-
out the requirement for thesis research
but emphasizing a broader selection of
course work in plant sciences and re-
lated areas is available. Admission to
doctoral studies without prior comple-
tion of the M.S. degree will also be con-
sidered on an individual basis for inter-
ested candidates.

Applicants are expected to have com-
pleted a bachelor's degree and possess a
good background in biology, chemistry,
and mathematics. Under exceptional cir-
cumstances, candidates with specific defi-
ciencies will be accepted into the
program and required to remedy defi-
ciencies early in their graduate studies.
Applicants must submit scores from the
Graduate Record Examination (GRE) for
both the General Test and one advanced
test in an appropriately related area.
They should also arrange to have three
letters of recommendation from individ-
uals in a position to assess their poten-
tial as a graduate student sent to the de-
partment. Requests for information on
additional requirements or further ques-
tions concerning the application process
should be addressed to the Graduate
Student Coordinator, Department of
Plant Sciences. Individuals wishing to
start in the fall semester are strongly en-
couraged to apply prior to January 1,
particularly if they desire financial assis-
tance.

505.* Weed Science (3) I Principles and
effects of controlling agronomic and hor-
ticultural weeds, with emphasis on chemical

control methods; weed identification. 2R, 3L.
P, ECOL 260, ECOL 302, CHEM 241, SW 200.

508.* Arid Land Crop Ecology (3) II Physical
and biotic environment of crops in relation to
crop culture, production, and geographical
distribution; relations among the human pop-
ulation, crop productivity, and man's environ-
ment. P, ECOL 260, MCB 181, MCB 182.

509. Information Sources for Agricultural
Scientists (1) I Information systems and re-
trieval techniques, with particular reference
to concepts, uses and limitations; emphasis
on abstracts, indexes, alerting services, jour-
nals and government documents. (Identical
with LI S 509)

510. Plant Molecular Biology (3) II 1994 -95 In-
troduction to current developments in plant
molecular biology. Plant transformation, ni-
trogen fixation, photosynthesis, and chloro-
plast gene expression, transposable elements.
P, 5 units of undergraduate biochemistry.
(Identical with BIOC 510 and MCB 510)

515.* Principles of Plant Breeding (3) I Ap-
plication of the principles of genetics, botany
and statistics to the improvement of plants. P,
312 or ECOL 320.

530.* Plant Propogation II: Plant Cell and
Tissue Culture (3) II Principles and theory of
plant tissue culture. Commercial and experi-
mental applications of micropropogation,
plant cell/protoplast culture, and plant trans-
formation techniques. 2R, 3L. P, PL S 312 or
MCB 181, PL S 330 or consult of instructor.

541. Economic Botany of Arid Lands (3) I Ex-
amines past, present, and potential.. future in-
dustries based on plant resources in arid
lands. Survey of useful products from arid
lands plants, their biosynthesis and phys-
iological function, taxonomic and geographic
sources, and their role in local and global
economies. P, 460. (Identical with AR L 541)

550.* Developmental Plant Anatomy (4) I
Structure, function and development of vas-
cular plants. 3R, 3L. P, 100 or MCB 181.

560.* Plant Physiology (4) I Introduction to
water relations, photosynthesis, respiration,
growth and development of higher plants. 3R,
3L. P, 100 or MCB 181, CHEM 241a, 243a.
(Identical with ECOL 560 and MCB 560)

562. Plant Intermediary Metabolism (3) II
1994 -95 Selected topics in plant metabolism
and photosynthesis. P, 460. (Identical with
MCB 562)

563.* Plant -Water Relations (3) II Analytic ap-
proach to the study of water movement into
and through plants; development of internal
water deficits and their significance to phys-
iological processes. P, 460 or ECOL 260. (Iden-
tical with WS M 563)

564. Plant Growth and Development (3) II
1993 -94 Selected topics in growth and devel-
opment. P, 460. (Identical with MCB 564)

575.* Physiology of Crop Production (3) II
Plant processes, modifications, and environ-
mental interactions in relation to growth of
crop plants, with emphasis on recent ad-
vances and research techniques. P, 460.
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596. Seminar
d.* Plant- Insect Interactions (1) [Rpt. /5] I II

(Identical with ENTO 596d)

*May be convened with 400 -level course.

627. Advanced Genetics (3) II 1994 -95 Ad-
vanced topics in genetics, selected from
strand and tetrad analysis; chromosome
structure and organization; recombination at
the molecular level and gene conversion; mu-
tation classifications and origins; genetic com-
plementation and its relation to a genetic unit
and its function. P, 312 or ECOL 320. (Identi-
cal with GENE 627)

632. Theory of Plant Breeding (3) II 1994 -95
Critical study of the theoretical basis for plant
breeding procedures. P, 415 or 515.

635. Advanced Cytogenetics (4) I 1994 -95 Mo-
lecular and classical cytogenetics including
analysis of alterations in chromosome struc-
ture, and cytogenetic principles of aneu-
ploids, haploids and polyploids. Emphasis on
plant kingdom. 3R, 2L. P, 4 units of genetics.
(Identical with GENE 635)

695. Colloquium
a. Current Topics in Plant Biology (1) I II

(Identical with PL P 695a)

696. Seminar
a. Plant Science (1) [Rpt. /4] I II

Political Science (POL)
Social Sciences Building, Room 315
(602) 621 -7600
Professors James W. Clarke, Richard C.

Cortner, Helen M. Ingram, Conrad F.
Joyner (Emeritus), Paul Kelso (Emer-
itus), Clifford M. Lytle, Edward N.
Muller, Jerrold G. Rusk, John E.
Schwarz, Michael P. Sullivan, Peter A.
Toma (Emeritus), John C. Wahlke
(Emeritus), Allen S. Whiting, Edward J.
Williams, Clifton E. Wilson (Emeritus)

Associate Professors John A. Garcia,
Head, Phillip C. Chapman, Jeanne
Nienaber Clarke, John E. Crow (Emer-
itus), William J. Dixon, Jerrold D.
Green, Donald R. Hall (Emeritus),
Thomas M. Holm, Barbara Norrander,
Daniel J. O'Neil, Lyn Ragsdale,
Thomas J. Volgy, John P. Willerton

Assistant Professors Paul G. Buchanan,
David Gibbs, Deborah R. Mathieu,
Cary Nederman, V. Spike Peterson,
David Wilkins

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in po-
litical science. Concentrations are avail-
able in political theory, American politi-
cal institutions, public policy, political
behavior, international relations, Ameri-
can Indian policy studies, and compara-
tive politics. The Master of Arts degree is
designed as a basis for students who

plan to continue into a Ph. D. program.
In addition, the department also designs
programs for students interested in gov-
ernment careers, community college
teaching, or specialization in selected
areas such as policy and environment or
for self -improvement. In cooperation
with the College of Education, the de-
partment also offers work leading to the
Master of Education degree. For infor-
mation concerning this degree see Re-
quirements for Master's Degrees /Master of
Education elsewhere in this catalog.

Applicants must submit scores on the
Graduate Record Examination, two let-
ters of recommendation, and the per-
sonal data called for on the department's
information form. Applicants are also in-
vited to submit any other evidence, in-
cluding published materials, which they
believe to be relevant to admission.

Programs are planned, in consultation
with an advisory committee, around the
student's principal area of interest, em-
phasizing one or more of the areas of
concentration listed above.

Degrees

Master of Arts: Each student must spe-
cialize in either one or two of the six
fields of concentration listed above and
complete at least 30 units of course work
with at least 24 units at the 500 and 600
levels. A supervised research paper is re-
quired and, depending upon the stu-
dent's principal interest, reading knowl-
edge of a foreign language may be
required. The final master's examination
will be based upon the chosen area or
areas of concentration.

Doctor of Philosophy: In addition to an
area of concentration, each student must
prepare in two additional fields prior to
the preliminary examination. Either two
foreign languages or one foreign lan-
guage at high proficiency or advanced
training in methodology are required. Fi-
nally, each student must complete two
supervised original research papers
prior to taking the preliminary examina-
tion. The department may waive the re-
quirement for a qualifying examination
for a student who has received the mas-
ter's degree at the University of Arizona.
505.* Government and Economic Well -being
(3) I II The impact of government and govern-
mental intervention on the economic liveli-
hoods and quality of life of Americans. P, 102.
506.* Bureaucracy, Politics, and Policy (3) I
Description and analysis of the executive
branch of government: how federal agencies
capture policy- making; why bureaucracy de-
velops; the rules of bureaucratic culture; who
controls the administrative branch.
507.* Congress and American Politics (3) I II
Examination of election politics, personalities,
and career patterns of congressional mem-

bers, the organization and structure of Con-
gress, and the role of Congress in policy lead-
ership and representation of the public. P,
102.

510.* Struggle for the Presidency (3) I (Identi-
cal with COMM 510)

512.* Local Government and Administration
(3) I II Examination and analysis of local
decision -making structures and their policy
outputs. P, 130.

521.* Ancient and Medieval Political Theory
(3) I Development of Western political theory
from the Greeks to Machiavelli. P, 102, 160 or
PHIL 110, 113, or 121.

522.* Early Modern Political Theory (3) II
Western political theory from Machiavelli to
Marx. P, 102, 160 or PHIL 110, 113, or 121.

523.* Recent Political Thought (3) I II Political
theory from Marx to the present. P, 102, 160
or PHIL 110, 113, or 121.

526. Cross -National Research Methods (3) II
(Identical with SOC 526)

527.* Marxism and its Critics (3) II A critical
survey of the main currents of Marxism from
Marx to the present.

531.* Political Culture and the Dynamics of
Change in American Society (3) II Examina-
tion of the manner in which attitudes about
politics and political problems are acquired
from exposure to music and television, and
the manner in which such attitudes lead to
political action. P, 102.

532.* Pressure Groups (3) I Formation, struc-
ture, and place of pressure groups in the
democratic society; the function of interest
groups in the political process; problems of
leadership, internal organization, and mem-
bership loyalties. P, 102.

535.* Public Opinion and Voting Behavior (3)
I II Attitude and opinion formation and so-
cialization; public opinion in the political pro-
cess; the relationship between attitudes, opin-
ion, and voting behavior in American politics.
P, 102.

536.* Political Socialization (3) II Description
and analysis of how and why people wield,
and respond to, authority. Based on presump-
tion that people's reactions to the public order
are influenced by the private order -or
disorder-of their minds and the way they
learned to respond to the private authorities
of their childhoods. P, 102, plus an introduc-
tory level course in psychology, sociology, or
anthropology.

537* Democracies, Emerging and Evolving
(3) I Causal analysis of conditions of stability
and breakdown of democratic regimes with
particular emphasis on the developing de-
mocracies of the third world. P, 102. (Identical
with LA S 537)

538a- 538b.* Philosophy of Law (3 -3) (Identi-
cal with PHIL 538a -538b)

541.* Arab -Israeli Conflict (3) I II Traces the
birth and growth of the Arab -Israeli conflict
since 1948 with particular attention to the in-
ternal impediments to conflict resolution on
both the Arab and Israeli sides. Also surveys
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the role of the Great Powers in Middle East
politics generally. P, 102.

542.* Transformation of Agrarian Societies
in the Middle East (3) II (Identical with NES
542)

541* Soviet Politics (3) I Revolution and con-
temporary ideology; state, party, and mass or-
ganizations; economic and social planning;
civil liberties; models of autocracy and plural-
ism. P, 102.

544.* East European Politics (3) II Divergent
models of Communist development, from
East Germany to Yugoslavia; political, eco-
nomic, social, and cultural reform. P, 102.

545.* Comparative Political Revolution (3) I
Examination of the causes and consequences
of 20th -century revolutions and the revolu-
tionary process, with emphasis on contempo-
rary events.

54Z* Latin - American Political Development
(3) II Presentation of strategies for develop-
ment in Latin America; examination of case
studies from Cuba, Brazil, Chile, Guatemala,
and other countries. P, 102. (Identical with LA
S 547)

548.* Government and Politics of Mexico (3)
I Description and analysis of Mexico's political
economy, its political system, and its foreign
policy, with emphasis on Mexican -U.S. rela-
tions. P, 102. (Identical with LA S 548)

549.* The Politics of Cultural Conflict (3) II
Comparative examination of the approaches
of different types of political systems to do-
mestic conflict of a racial, religious, lingual,
and /or ethnic nature. P, 102.

550.* Religion and Politics (3) II A compara-
tive examination of the relationship between
religion and politics in the contemporary
world. P, 102. (Identical with LA S 550)

551.* Soviet Foreign Policy (3) I Ends and
means of Soviet foreign policy; the decision -
making process; Soviet relations with the
West and developing nations. P, 102.

552.* Communist Foreign Relations (3) II In-
terrelations of fourteen Communist -party
states, with emphasis on cooperation and
conflict in such organizations as the Comecon
and the Warsaw Pact. P, 102.

553.* Revolution, Insurgencies, and Guerrilla
Movements (3) II Exploration of the socio-
political and economic origins of revolution-
ary and guerrilla movements, the strategies
adopted by insurgent groups, and guerrilla
tactics. Open to juniors and seniors only. P,
458/558.

554.* Theories of International Relations (3) I
Introduction to theories of international rela-
tions on the levels of man, the nation -state,
and the international system, with a logical
and empirical evaluation of approaches and
theories. P, 102, 120 or 250, 247.

555.* American Foreign Policy (3) I Analysis
of the Cold War; Congressional- Executive
clashes over foreign policy control; ap-
proaches to policy analysis. P, 102.

556.* International Law (3) The international
state system; legal -political problems, includ-

ing territory, environment, seas. P, 102, 120, or
250.

557* Inter - American Politics (3) I Survey and
analysis of the leading political and economic
issues at controversy between the United
States and Latin America. P, 102. (Identical
with LA S 557)

558.* Civil- Military Relations in the Third
World (3) I II For description of course topics,
see 458. Graduate -level requirements include
an extensive research paper.

560.* Modern Chinese Foreign Relations (3)
II Survey of the developments and trends in
Chinese foreign relations in the modern
period, focusing mainly on the relationship
between the theoretical and actual objectives
of China's foreign policies from 1949 to the
present. (Identical with CHN 560)
561.* Feminist and IR Theories (3) II Issues
in epistemology; survey and integration of
feminist and IR theories; application of femi-
nist theories to IR. P, WS 100 and POL 120
and 250.

564.* International Relations of East Asia (3)
II National interests, issues and conflicts, rela-
tions, and influence of domestic politics in in-
terstate relations in East Asia. P, 102. (Identi-
cal with EAS 564)

567.* Population and Development in the
Middle East (3) I (Identical with NES 567)
568.* Government and Politics of Africa (3) I
Government and politics of African nations
south of the Sahara; emphasis on processes
of political and economic development. P, 102.
570.* Constitutional Law: Federalism (3) I II
Development and analysis of constitutional
law of the U.S.; problems of distribution of
powers. P, 102.

571.* Constitutional Law: Civil Liberties (3) I
II Analysis of the constitutional guarantees of
civil liberties in the U.S. P, 102.

574.* Administrative Law (3) I Law governing
the organization, powers, and procedures of
the executive and administrative establish-
ment, with emphasis on the limitations im-
posed by the American constitutional system.
P, 102.

576.* Women and the Law (3) I Legal status
of women in America, including constitu-
tional protections, marriage and family rela-
tionships, educational and vocational oppor-
tunities, political rights, criminal law. P, 102.
578.* American Indians and the Supreme
Court (3) I II S Examination of the U. S. Su-
preme court as a policy- making institution;
with analysis of major court opinions affect-
ing tribal sovereignty and individual Indian
rights in such areas as tribal status and
federal relations, treaty law, Indian land title,
jurisdiction. P, 334 (Identical with AINS 578.
579. Research Design (4) I Introduction to ex-
perimental and quasi -experimental research
design; survey research; the use of aggregate
statistics; historical documents and life -
history materials; participant observation; un-
obtrusive methods.
580. Methods of Political Inquiry (3) II Sys-
tematic examination of problems of scope
and methods of inquiry in the discipline of

political science; intended to acquaint stu-
dents with the discipline and to prepare them
for scholarly research in the field.
581.* Environmental Policy (3) II Role of gov-
ernment in management of energy, natural
resources and environment; process and pol-
icy alternatives; special attention to the
Southwest. P, 102. (Identical with HWR 581
and RNR 581)

582. Research and Methodology (4) II Quan-
titative techniques and computer applications
in political science.

583.* Urban Public Policy (3) I II Analysis and
discussion of social, economic, and political
problems and proposed solutions in changing
urban environments. P, 102.

584a -584b. Development of Federal Indian
Policy (3 -3) 584a: European colonial prece-
dents through the treaty- making period. P,
334. 584b: End of treaty- making to the pres-
ent. P, 334. 584a is not prerequisite to 584b.
(Identical with AINS 584a -584b)

585. Political Risk and Intelligence Analysis
(3) II Examination of political risk and intel-
ligence analysis with emphasis on forecasting
political developments in nations.
586.* Political Systems of India and Pakistan
(3) II (Identical with NES 586)

587.* Race and Public Policy (3) I Examina-
tion of the race issue in the context of Ameri-
can politics, from historical, behavioral, and
comparative perspectives. P, 102. (Identical
with AINS 587)

589.* Public Choice (3) II (Identical with
ECON 589)

595. Colloquium
a. American Political Institutions (3) I II
c. Survey of Political Theory (3) I II
d. Comparative Politics (3) I II
e. International Relations (3) I II
g. Public Policy (3) (Identical with PA 595g)

596. Seminar
a. American Political Institutions (3)

[Rpt. /2] I II
b. Political Behavior (3) [Rpt. /2] I II
c. Political Theory (3) [Rpt. /2] I II
d. Comparative Politics (3) [Rpt. /2] I II

(Identical with LA S 596d)
e. International Relations (3) [Rpt. /2] I II
g. Public Policy (3) [Rpt. /2] I II (Identical

with PA 596g)
h. American Indian Law and Policy (3)

[Rpt. /2] I II (Identical with AINS 596h)
i. Management and Policy for Ecological

Sustainability (3) [Rpt.] I II (Identical
with RNR 596i and PA 596i)

*May be convened with 400 -level course.

696. Seminar
i. International Water Resource Manage-

ment (1 -3) [Rpt. /2] (Identical with HWR
696i, which is home)

v. Public Choice I (3) II (Identical with
ECON 696v, which is home)

w. Public Choice II (3) II (Identical with
ECON 696w, which is home)

Portuguese
(See Spanish and Portuguese)
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Psychology (PSYC)
Psychology Building, Room 312
(602) 621 -7447
Professors Lynn Nadel, Head, Carol

Barnes, Neil R. Bartlett (Emeritus), Lee
Roy Beach (Management and Policy),
Robert B. Bechtel, Judith Becker (Psy-
chiatry), Allan Beigel (Psychiatry),
Richard Bootzin, Dipankar Chakra-
varti (Marketing), William D. Crano
(Communication), Terry C. Daniel,
George Domino, Kenneth Forster
(Cognitive Science), Merrill Garrett
(Cognitive Science), Michael Gott -
fredson (Management and Policy),
Barbara Gutek (Management and Pol-
icy), Travis Hirschi (Sociology), Sig-
mund Hsiao, William H. Ittelson, Mar-
vin W. Kahn, Alfred Kaszniak, John F.
Kihlstrom, James E. King, Mary P.
Koss (Family and Community Medi-
cine), Robert W. Lansing, Bruce
McNaughton, Amnon Rapoport (Man-
agement and Policy), Carl A. Ridley
(Family and Consumer Resources),
David Rowe (Family and Consumer
Resources), Bruce D. Sales, Jose San-
tiago (Psychiatry), Gary Schwartz, Lee
Sechrest, Mary C. Wetzel, David B.
Wexler (Law), Robert L. Wrenn

Associate Professors Harold S. Ar-
kowitz, Merrie L. Brucks (Marketing),
Lawton R. Burns (Management and
Policy), Jeff Greenberg, Richard
Lane (Psychiatry), Irene M. Pepper -
berg (Ecology and Evolutionary Biol-
ogy), Mary Peterson, Ronald H. Pool,
Christopher Puto (Marketing), Rosem-
ary A. Rosser, Catherine Shisslak
(Family and Community Medicine),
Varda Shoham, Linda Swisher
(Speech and Hearing Sciences), Gary
Wenk

Assistant Professors Geoffrey Ahern
(Neurology), John Allen, Felice Bed-
ford, Iris Bell (Psychiatry), Paul Bloom,
Aurelio J. Figueredo, Daniel J. Flan-
nery (Family and Consumer Resources),
Elizabeth Glisky, Kerry Green, Eliz-
abeth Krupinski (Radiology), Akiva
Liberman, Chad Marsolek, Laura
McCloskey, Mark Mennemeier (Psy-
chiatry, Neurology), Janet Nicol (Lin-
guistics), Tamra Pearson -d'Estree,
Cyma Van Petten, Karen Wynn

The department offers programs de-
signed for students seeking completion
of the Doctor of Philosophy degree with
a major in psychology. Concentrations
are available in clinical psychology (clini-
cal neuropsychology, psychopathology
and affective disorders, health psychol-
ogy and community and family mental

health), cognitive psychology (percep-
tion, memory, psycholinguistics, cogni-
tive neuropsychology, cognitive develop-
ment, environmental cognition, and
knowledge representation), develop-
mental psychology (cognitive develop-
ment, language development, and social
and emotional development), psycho-
biology (animal behavior, neurobiology
of learning, memory and aging, cogni-
tive and computational neuroscience,
neurophysiology, and psychopharmacol-
ogy), and psychology, policy and law
(mental health and health policy, mental
health and criminal justice interactions,
analysis of policies and laws). A social
psychology program is under develop-
ment. In addition, there are two areas of
concentration in which students may
minor: environmental psychology, and
measurement and field research

Applicants should contact the depart-
ment early to obtain departmental ap-
plication materials since the deadline for
receipt of completed materials is Febru-
ary 1. Applicants must submit scores on
the aptitude and advanced (psychology)
tests of the Graduate Record Examina-
tion. Psychology, policy, and law con-
centration applicants interested in con-
currently pursuing the J.D. degree must
apply separately to the College of Law.
500a -500b. Current Issues in Psychological
Theory and Research (3 -3) Intensive examina-
tion of a range of content areas addressed in
contemporary psychological theory and re-
search. Open to psychology graduate stu-
dents only.

501.* Biological Bases of Motivation (3) I Bio-
chemical compounds related to life and the
role of behavior in life; chemical processes oc-
curring within organisms and how they inter-
act with behavior.

502. Principles of Neuroanatomy (4) II (Iden-
tical with ANAT 502)

503.* Laboratory in Mammalian Systems
Neurophysiology (3) I II Neurophysiology
laboratory including stereotaxic surgery, mi-
croelectrode recording of neural signals, elec-
trical and chemical stimulation, and princi-
ples of analog and digital signal processing. P,
290, 302. (Identical with NRSC 503)

504. Human Brain -Behavior Relationships
(3) I Human brain functions in relation to in-
telligence, speech, memory, judgment and
reasoning, and visual -spatial abilities; meth-
ods of examination of human brain function-
ing in relation to individual differences in
both normal and brain -damaged persons.
507a -507b. Statistical Methods in Psychologi-
cal Research (3 -3) Statistical research design,
methods and metascience. Both semesters in-
clude an introduction to computerized ana-
lytical techniques and software commonly ap-
plied in psychological research, such as SAS,
SPSSX, BMDP, and EQS. 507a: Bivariate and
multiple regression, application of structural
equations modeling to manifest variable (path

analysis) and latent variable (multivariate)
causal analysis. 507b: Application of the gen-
eral linear model to analysis of variance,
covariance and multiple comparisons, explor-
atory and confirmatory factor analysis, the
canonical correlation, discriminant function
analysis and multivariate analysis of variance.
Open to majors only.

508. Methods for Field Research (3) I II Re-
search problems and methods particularly
relevant to field research. The logic of inquiry
and approaches to data analysis appropriate
to field trials and quasi -experimental re-
search.

509. History of Psychological Theories and
Research (3) II Development of psychology as
a science; schools, systems, theories, major
advances, famous investigators. Open to psy-
chology graduate students only.

510.* Advanced Social Psychology (3) I II So-
cial psychology, with emphasis on theory and
method.

511.* Animal Behavior (3) I Systematic study
of animal behavior. Analysis of environmen-
tal and genetic determinants of behavior, spe-
cial behavioral adaptations in animals, and
sociobiological concepts.

512.* Animal Learning (3) II Animal learning
with emphasis on interspecies comparisons.
513.* Drugs, Brain and Behavior (3) I II Psy-
chological, neurotoxic and behavioral effects
of drugs on individual neurotransmitter sys-
tems in the brain. Special emphasis will be
given to the historical use and political signifi-
cance of the major drugs of abuse.

514.* Personality and Social Development (3)
I II Research and theory in developmental
psychology with an emphasis on social cogni-
tion, social and emotional growth.

515. Advanced Topics in Cognitive Develop-
ment (3) Examination of major theories and
research findings in cognitive development,
with emphasis on infant cognition and con-
ceptual development through childhood.
Topics include concept representation and de-
velopment, naive theories of the world, and
knowledge restructuring.

516.* Advanced Personality (3) I II In -depth
consideration of topics, issues and research in
personality.

519.* Field -Based Human Learning (3) I II
Learning principles in terms of behavioral
ecology. Naturalistic study with video and
computer methods of human services and ac-
ademic settings.

521.* Psychology of Death and Loss (3) I II

Basic concepts in a psychology of death and
loss, with emphasis on both the adjustment
to death and loss, and the underlying phe-
nomenal, humanistic and current social con-
siderations.

522.* Advanced Abnormal Psychology (3) I
Survey of the causes and treatments of
various forms of behavior disorder; basic con-
cepts and critical evaluation of current re-
search and theories.

525.* Thinking, Reasoning, and Problem
Solving (3) II Survey of historical and current
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theories and research on human thinking,
reasoning and problem solving.

527.* Field Methods in Environmental Psy-
chology (3) II Behavior in man -made or man-
aged environments, with emphasis on objec-
tive methods; designed for students having a
professional interest in environmental design
or management. (Identical with ARCH 527
and L AR 527)

528. Cognitive Neuroscience (3) [Rpt. /1] I II
Recent advances in analysis of the neural
bases of cognitive functions, such as learning,
memory, and thinking.

529.* Advanced Topics in Perception (3)
[Rpt. /2] I II Perception of space, theories of
object recognition, evolutionary constraints,
learning, attention, visual cognition, and the-
ories of perception.

53a* Psychology, Law and Social Policy (3)
[Rpt. /3] I II Critical review of theory, methods,
and research in the psychology, law and so-
cial policy interface.

531.* Ethical Issues in Psychology (3) I II A
consideration of issues in the derivation of
ethical criteria, selection of the appropriate
subset of criteria to guide ethical decision-
making, and utilization of the criteria when
making a decision in psychological research
or practice.

535.* Adult Development and Aging (3) I

Change and continuity in cognition, person-
ality, and adjustment during adulthood, with
emphasis on aging processes and late life.
(Identical with CERO 535)

537* Gerontology: A Multidisciplinary Per-
spective (3) I II Biological, psychological, and
social issues in aging, including brain changes
with age, cognitive change with age, and the
social impact of increasingly older population
demographics. (Identical with CERO 537 and
NRSC 537)

540. Visual Cognition (3) [Rpt. /1] I II Recent
advances in the areas of perception and atten-
tion, with an emphasis on visual process.

541. Topics in Language and Cognition (3)
[Rpt. /1] I II Variable content, including lan-
guage acquisition, the relation between lan-
guage and spatial cognition, and the evolu-
tion of mind. P, graduate majors in linguistics
and psychology; others consult with depart-
ment before enrolling.

542. Psycholinguistics (3) [Rpt. /1] I II Recent
advances in the area of psycholinguistics,
with an emphasis on sentence processing and
the contribution of linguistic theory to an un-
derstanding of psychological mechanisms.

546.* Environmental Cognition (3) [Rpt. /1] I
II Recent advances in the area of environmen-
tal cognition, with an emphasis on cognitive
aspects of environmental psychology.

549* Social Cognition (3) [Rpt. /6 units] I II
Analysis of social phenomena from a cog-
nitive perspective: perception, memory,
thought and language concerning self, others,
and social situations or permission of in-
structor.

550.* Psychological Assessment and Testing
(3) I II Evaluation of assessment processes

and of measurements of intelligence, apti-
tudes, personality, and interests; test theory;
social implications.

553.* Lexical and Syntactic Development (3) I
II Current theory and data on first language
acquisition with special focus on research that
relates linguistic theory and learnability the-
ory to empirical studies of children's linguistic
abilities. (Identical with LING 553)

554.* Culture and Mental Health (3) I Mental
health in cross -cultural perspective; universal
and culture specific disorders, traditional and
western psychotherapy, cultural values in
treatment methods and in research. P, 322.

555.* Philosophy and Artificial Intelligence
(3) (Identical with PHIL 555)

558.* Psychopathology (3) II In -depth study
of current theoretical and research formula-
tions in psychological disorders; various ap-
proaches to behavior change. P, 290, 322.

562.* Mental Health Policy (3) [Rpt. /3] I II
Theory, research and practice in law and
mental health interactions and in the delivery
of mental health services.

564. Methods for Psychosocial Research (3) I
Logic of inquiry and issues of philosophy of
science as they apply to psychosocial re-
search. Problems èncountered by researchers
in personality, family studies, social and clini-
cal psychology, and creative approaches to
their data analysis and methodological design
resolutions.

565.* Neural Encoding, Memory and Com-
putation in the Mammalian Brain (3) I II The-
oretical principles and biological mechanisms
by which information is represented, cate-
gorized, stored, and recalled in specific cen-
tral nervous system (CNS) circuits in the
course of adaptive behavior. (Identical with
NRSC 565)

566.* Principles of Mammalian Systems
Neurophysiology (2) I II Topics in the neu-
rophysiology of sensation, perception, cogni-
tion and action in mammals illustrating the
application of modern research methods to
the understanding of higher brain function.
Enrollment is restricted to those concurrently
enrolled in the lab. (Identical with NRSC 566)

567. Experimental Phonetics: Physiology (3)
(Identical with SP H 567)

568. Experimental Phonetics: Acoustics and
Perception (3) II (Identical with SP H 568)

572.* Human Memory Systems (3) II Exam-
ines the processing systems that underlie hu-
man learning, memory and cognition; em-
phasizing cognitive, neuroscientific and
computational approaches to research and
theory.

573.* Natural Language Processing (3) II
(Identical with LING 573)

575.* History of Psychology (3) I Growth of
psychology as a science; major schools and
theories; contributions of famous investiga-
tors and major advances; psychology as an art
and a science today.

578.* Sleep and Sleep Disorders (3) II Topics
include sleepwake rhythms, sleep depriva-

tion, dreams, and the diagnosis and treat-
ment of sleep disorders.
579.* Topics in the Cognitive and Affective
Bases of Behavior (3) [Rpt. /1] I II Variable
content (consult schedule): learning, cogni-
tion, perception, psycholinguistics, emotion,
others.
580. Clinical Neuropsychology (3) I Cognitive
and affective sequelae of human central nerv-
ous system disease /damage, with emphasis
on clinical evaluation, management and re-
habilitation.

582. Advanced Psychopathology (3) [Rpt. /1] I
II Advanced survey of current theory and re-
search in symptoms, causes and treatment of
the major psychological disorders.
584.* Psychology and Health (3) [Rpt. /1] I II
Current research and theory concerning psy-
chological contributions to health mainte-
nance, illness prevention and treatment, and
the organization of health services.
585.* Contemporary Issues in Psychology (3)
[Rpt. /1] I II Variable content (consult
schedule): major topical problems in psycho-
logical research, theory, and applications.
588.* Computational Linguistics (3) I (Identi-
cal with LING 588)

596. Seminar
a. Social Psychology (3) [Rpt. /4] I II
c. Developmental Psychology (3) [Rpt. /1] I

II
e. Biopsychology (3) [Rpt. /1] I II
f. Cognitive Psychology (3) [Rpt. /1] I II
g. Clinical Psychology (3) [Rpt. /4] I II
h. Law, Psychology, and Policy (3) [Rpt. /4]

I II
i. Quantitative Methods (3) [Rpt. /1] I II
k. Psychopolitics (2) [Rpt. /4 units] I II
u. Interdisciplinary Environment -

Behavior- Design (3) [Rpt. /1] II (Identical
with ENV 596u, which is home)

597. Workshop
c. Advanced Statistical Methods (3)

[Rpt. /12 units] I II S P, 507a -507b.

*May be convened with 400 -level course.

621. Clinical Assessment Methods (3) II The-
ory and practice in interview techniques and
cognitive and personality assessment. Open
to majors only.

622. Principles of Behavior Therapy (3) I Sys-
tematic review of the major theories of be-
havior modification, with emphasis on ap-
plication to clinical problems. Open to
graduate psychology majors only.

626. Family Therapy (3) I II Theoretical bases
underlying different methods of family
therapy and their clinical applications. In-
cludes system theory, the family as a system,
therapeutic principles, and process and out-
come research.

628. Systems of Psychotherapy (3) [Rpt. /2] I II
Current research and theory on psycho-
therapy.

635. Issues in Rural Health Care (3) II (Iden-
tical with NURS 635)

694. Practicum
a. Clinical Interviewing and Assessment

(1- 3)[Rpt. /1] I II Open to clinical psy-
chology students only.
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b. Psychotherapy (1 -3) [Rpt. /1] I II Open to
clinical psychology students only.

c. Advanced Psychotherapy (1 -3) [Rpt. /1] I
II Open to clinical psychology students
only.

695. Colloquium
a. Motor Control (2) II (Identical with

EXSS 695a)

696. Seminar
f. Linguistic Investigations and Applica-

tions (3) I II (Identical with LING 696h,
which is home)

Public Administration and
Policy (PA)
McClelland Hall, Room 405
(602) 621 -7965
Professors Michael Gottfredson (Man-

agement and Policy), Helen Ingram
(Political Science), Theodore Koff,
John Schwarz (Political Science),
Arthur Silvers

Associate Professors H. Brinton Mil -
ward, Director, Lawton R. Burns
(Management and Policy), Ronald
Vogel

Assistant Professors Susan Gonzalez
Baker (Mexican American Studies),
Chris Demchak, Howard Frant,
Michael Polakowski, Edella Schlager

The School of Public Administration and
Policy offers the Master of Public Ad-
ministration, which is designed to pre-
pare men and women for positions of
leadership in public sector and nonprofit
organizations, as well as private organi-
zations dealing with the public sector.
Graduates may expect to pursue man-
agement or policy -making concerns in a
wide variety of settings within organiza-
tions at local, state, national, and inter-
national levels.

For admission and degree require-
ments, please see Master of Public Ad-
ministration elsewhere in this catalog.
501. Public Organization Theory (3) I II
Course focuses on understanding and analyz-
ing interactions, effectiveness and complex-
ities of organization structures
503. Politics and the Policy Process (3) I
Various theories of how public policy is for-
mulated.
504. Public and Policy Economics (3) II Ap-
plications of economics to the analysis of pub-
lic policy and planning problems. P, ECON
500 or permission of instructor. Identical with
GEOG 504 and PLNG 504)

505. Methods for Policy Analysis and Pro-
gram Evaluation (3) II Techniques for analyz-
ing the effects of public policies and pro-
grams. P, ECON 500 or permission of
instructor.
507. Institutional Action (3) II Diagnosis and
prescription in market, political, and organi-

zational contexts. Boundaries between organ-
ization, market, and politics. Theory and
cases. P, 503, 504 and 501.

508. Public and Nonprofit Financial Manage-
ment (3) I Financial management and budget-
ing in the public and nonprofit sectors; tech-
niques and organizational issues. P, ECON
500.

513. Intergovernmental Relations (3) I Legal,
political and social framework of inter -
jurisdictional and interagency relations;
trends, emerging issues, and devices for
securing coordination and responsibility.

514. Analytic Methods in Planning and Man-
agement (3) II Methods and models for pro-
gram planning and policy analysis; forecast-
ing, service demand, facility location in
capital investment programming, task se-
quencing, program analysis and evaluation.
P, MKTG 552, GEOG 557 or permission of
instructor (Identical with PLNG 514)

521. Social Policy (3) I Design, implementa-
tion and outcomes of social policy initiatives
in the U.S. and abroad. Themes include his-
torical overview of antipoverty policy in the
U.S., competing explanations for conditions of
inequality, and examination of policy solu-
tions (Identical with SOC 521)

522. Analysis of Health Systems (3) I Intro-
duces the student to the scope and nature of
public and private health systems in the U.S.;
examines roles of government and private en-
terprise in the development and operation of
health institutions.

523. Health and Public Policy (3) II Examines
public policy issues in health, including re-
cent developments in health policy and plan-
ning at the national, state and local levels,
and their impact on administrative behavior.
P, 522 (Identical with PLNG 523)

524. Management of Long Term Care Facili-
ties and Programs (3) II Problems and princi-
ples of management of facilities and com-
munity based programs providing health and
social services to the chronically impaired.
P, 522.

525. Comparative Management in Health
Administration (3) I Assists students in ap-
plying general management principles to par-
ticular types of health agencies. Models of or-
ganizational behavior are used to develop a
paradigm for comparative analysis. P, 522

526. Health Economics (3) II Applies micro -
economic theory, industrial organization and
public finance to efficiency and equity prob-
lems in the acute and chronic health -care sec-
tors. Explores solutions to these problems. P,
522, ECON 500, or permission of instructor.

527. Aging and Public Policy (3) I Policy
framework for administration of programs,
plans, priorities, and legislation related to the
needs of the aging in modern society (Identi-
cal with PLNG 527)

528. Topics in Public and Nonprofit Financial
Management (3) II Advanced issues in public -
sector financial management. P, 508 or FIN
511 (Identical with FIN 528)

535. International Management (3) II (Identi-
cal with MAP 535)

540. Theories of Crime and Public Policy (3)
II Theories of crime applied to public policy
issues. The relationship between scientific
analysis of crime and formation of public pol-
icy. (Identical with SOC 540)

541. Deviance and Social Control (3) (Identi-
cal with SOC 541)

550. Social Stratification (3) I II (Identical
with SOC 550)

557. Law of the Elderly (2) II Examines the
law as it affects the elderly in such areas as
legislation, finances, housing, death, guard-
ianship, access to service and ethics. Focuses
upon the recognition and analysis of legal
problems and identification of legal re-
sources. (Identical with GERO 457)
593. Internship (1 -6)

595. Colloquium
g. Public Policy (3) (Identical with POL

595g, which is home)
596. Colloquium

i. Management and Policy for Ecological
Sustainability (3) [Rpt.] I II (Identical
with POL 596i, which is home)

Range Management
(See Renewable Natural Resources)

Reliability Engineering
(See Systems and Industrial
Engineering)

Remote Sensing (REM)
1600 North Country Club, Suite 100
Tucson, AZ 85716
(602) 621 -4242
Graduate Interdisciplinary Program in
Remote Sensing

Committee:

Professors Philip N. Slater (Optical Sci-
ences) Chair, Victor R. Baker (Geo-
sciences), Robert E. Dickinson (At-
mospheric Sciences), Barry D.
Ganapol (Nuclear and Energy Engi-
neering), Lloyd W. Gay (Renewable
Natural Resources), Benjamin N. Her-
man (Atmospheric Sciences), John A.
Reagan (Electrical and Computer Engi-
neering), Richard W. Reeves (Geogra-
phy and Regional Development), So-
roosh Sorooshian (Hydrology and
Water Resources)

Associate Professors Charles E. Glass
(Mining and Geological Engineering),
Alfredo R. Huete (Soil and Water Sci-
ence), Charles F. Hutchinson (Arid
Lands Resource Sciences), Stuart E.
Marsh (Arid Lands Resource Sci-
ences), John W. Olsen (Anthropol-
ogy), William O. Rasmussen (Agri-
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cultural and Biosystems Engineering),
Robert A. Schowengerdt (Electrical
and Computer Engineering, Arid
Lands Resource Sciences), Robert B.
Singer (Lunar and Planetary Labora-
tory, Geosciences)

Assistant Professor L. A. Graham (Re-
newable Natural Resources), Ray D.
Jackson (Soil and Water Science)

Remote sensing concerns the collection
of information related in some way to
the earth's natural resources or environ-
ment. Data are primarily collected by
satellite and aircraft systems in conjunc-
tion with localized ground -based sur-
veys and measurements. The data are
processed by digital computer or optical
techniques to extract information of
value to earth scientists and resource
and environment managers at the local,
state, and federal levels.

The Program in Remote Sensing offers
no graduate major at the present time
but minor programs are available for
doctoral students with majors in disci-
plines within the Colleges of Agricul-
ture, Business and Public Administra-
tion, Engineering and Mines, Arts and
Sciences; and in the Office of Arid Lands
Studies and the Optical Sciences Center.
Emphases are available in applied re-
mote sensing or in remote sensing tech-
niques.

Students electing the emphasis in ap-
plied remote sensing are required to
complete at least twelve graduate units
or GEOG 330 (without graduate credit
and described in the General Catalog
only) and ten graduate units. The pro-
gram must include OPTI 550 and ECE
531 and either GEOG 330, G EN 507 or
WS M 520. The remaining units may be
selected from WS M 522, GEOG 583, or
G EN 507.

Students electing the emphasis in
techniques of remote sensing must com-
plete twelve graduate units including
OPTI 550 and ECE 531. The remaining
units may be selected from OPTI 524,
539, 558, 559; ATMO 656a -656b.

Students are urged to discuss the pro-
gram with members of the Program in
Remote Sensing before selecting the
courses to be taken. The program
selected must be approved in advance by
the committee.
590.* Remote Sensing for the Study of Planet
Earth (3) II 1993 -94 A multidisciplinary course
delineating the physical basis of electromag-
netic remote sensing, the concepts of infor-
mation extraction, and applications pertinent
to earth systems science. (Identical with AR L
590, ATMO 590, G EN 590, GEOG 590, GEOS
590, HWR 590, MNE 590, OPTI 590, RNR 590,
SW 590).

696. Seminar
a. Remote Sensing (1) II 1994 -95

Renewable Natural
Resources (RNR /LAR /RAM/
WSM/WFSC)
Biological Sciences East, Room 325
(602) 621 -7255

Professors C. P. Patrick Reid, Director,
Hanna J. Cortner, Terry C. Daniel
(Psychology), Peter F. Ffolliott, Mar-
tin M. Fogel (Emeritus), Lloyd W. Gay,
Robert L. Gilbertson (Plant Pathol-
ogy), Martha W. Gilliland (Civil Engi-
neering and Engineering Mechanics),
Frank Gregg (Emeritus), William L.
Halvorson, William H. Havens,
Richard H. Hawkins, Malcolm K.
Hughes (Tree -Ring Laboratory),
Robert R. Humphrey (Emeritus),
Roy R. Johnson, Warren D. Jones
(Emeritus), David A. King, James O.
Klemmedson (Emeritus), Philip N.
Knorr (Emeritus), Paul R. Krausman,
O. Eugene Maughan, Phil R. Ogden, Er-
vin M. Schmutz (Emeritus), William W
Shaw, Norman S. Smith, John L.
Thames (Emeritus), Robert F. Wagle
(Emeritus), Ervin H. Zube, Malcolm J.
Zwolinski

Associate Professors Mark P. Frederick-
son, H. Randal Gimblett, Lauri M.
Johnson, Gordon S. Lehman, Donald V.
Lightner (Veterinary Science),
R. William Mannar', William J. Matter,
Mitchel P. McClaran, Bruce A.
Roundy, E. Lamar Smith, Jerry Tash
(Emeritus), Donovan C. Wilkin

Assistant Professors Lee A. Graham,
Lisa J. Graumlich (Tree -Ring Labora-
tory), D. Philip Guertin, Vicente L.
Lopes, Guy R. McPherson, Thomas W.
Swetnam (Tree -Ring Laboratory)

The School of Renewable Natural Re-
sources is concerned with the manage-
ment and conservation of natural eco-
systems with emphasis on the desert,
range and forest ecosystems of arid and
semi -arid environments. Graduate pro-
grams leading toward the degrees of
Master of Science and Doctor of Philoso-
phy prepare students for (1) research
and teaching in the area of natural re-
source management and planning, and
(2) positions in land management that
require specialization that can be ac-
quired through one of the available ma-
jors. All students are urged to gain a
broad understanding of the social and
political institutions as they affect funda-
mental relations of humans and their en-
vironment, particularly those involving
plants, animals, soil and water resources
and climate.

Students pursuing the M.S. or Ph.D.

degree may elect to major in renewable
natural resources studies, range manage-
ment, watershed management, or wild-
life and fisheries science. Applicants for
the Master of Science or Doctor of Phi-
losophy degree programs are required to
submit three letters of recommendation
and scores on the Graduate Record Ex-
amination. For information concerning
the Ph.D. degree see Requirements for
Doctor's Degrees /Doctor of Philosophy
elsewhere in this catalog.

The school also offers a program lead-
ing to the Master of Landscape Architec-
ture degree. For information concerning
this degree see Requirements for Master's
Degrees/Master of Landscape Architecture
elsewhere in this catalog.

Majors

Watershed Management or Range Manage-
ment: Concentrations are available in wa-
tershed hydrology, forest -watershed
management, dryland forestry, and
range science. Applicants would nor-
mally have completed an undergraduate
major in watershed management, range
management, natural resource recrea-
tion, or forestry with training in the bio-
logical, physical, and social sciences
equivalent to that required for the bach-
elor's degree at the University of Ari-
zona. Applicants lacking these pre-
requisites will be required to complete
additional units in established water-
shed management or range management
courses.

Students working toward the Master
of Science degree shall complete at least
thirty units including a thesis for which
as many as five units may be earned

Wildlife and Fisheries Science: This ma-
jor includes specializations in wildlife
ecology and fisheries science. Both pro-
grams require the completion of at least
30 units including a minimum of fifteen
units of course work and an acceptable
thesis focusing on original research that
addresses a wildlife and fisheries man-
agement topic for the master's degree.

Renewable Natural Resources Studies:
Graduate work in this major provides
training and research opportunities in
natural resources in combination with
studies in areas such as planning, policy,
administration, economics and be-
havioral science. This interdisciplinary
program is appropriate for continuing
students and mid -career professionals
interested in careers in natural resources
policy administration, planning, man-
agement and research. Students should
have academic training in one of the re-
source disciplines within the school or a
related area. The master's degree re-
quires at least 36 units including a thesis
for which six units may be earned.
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Renewable Natural Resources
(RNR)
506.* Conservation Biology (3) II 1994 -95
(Identical with ECOL 506)

517.* Introduction to Geographic Information
Systems (3) I Computer techniques for cap-
ture, processing, analysis and display of geo-
graphic information, with emphasis on ap-
plications in land resources management and
planning. 2R, 3L. P, basic knowledge of com-
puter operations. (Identical with GEOG 517
and S W 517)

518.* Advanced Geographic Information Sys-
tems (3) II Advanced techniques in geo-
graphic information systems database de-
velopment, manipulation and analysis, em-
phasizing renewable natural resource applica-
tions. Experience with advanced raster and
vector -based GIS packages on workstation
platforms. 2R, 3L. P, 517. (Identical with
GEOG 518)

527. Artificial Intelligence in Resource Man-
agement (3) I 1993 -94 Use of artificial intel-
ligence as it applies to natural resources, in-
cluding knowledge representation, problem
solving, expert systems, feature recognition,
neural networks, and genetic algorithms. Ex-
amples will be derived from current applica-
tions using various techniques to address
management problems. P, computer pro-
gramming skills.

53Z* Modeling Natural Systems (3) I 1994 -95
Techniques for conceptualization, parameter-
ization, programming, analysis and valida-
tion of computer simulation models of natu-
ral and managed systems. Process -oriented
modeling methodologies emphasized. P,
MATH 123, 124 or 125a, RNR 316, computer
programming skills.

538.* Fire Ecology (3) II Ecological role and
use of prescribed fire in forest and range eco-
systems; fire history; concepts and specific
fire effects on vegetation, wildlife, soils and
watersheds. P, basic ecology course, 316 or RA
M 382.

546. Principles of Research (3) II Philosophy
of science and the principles of conducting
research, including formulation of problems,
problem analysis, study plans, and prepara-
tion of manuscripts for publication.

555. Advanced Applied Plant Ecology (3) II
Discussion of advanced topics in plant ecol-
ogy, with emphasis on applied ecology of ter-
restrial ecosystems. P, basic ecology and sta-
tistics.

575. Economics of Natural Resource Policy
(3) II (Identical with AREC 575)

576. Advanced Natural Resource Economics
(3) II (Identical with AREC 576)

578.* Global Change (3) II (Identical with
GEOS 578)

580.* Natural Resources -Policy and Admin-
istration (3) II Resource policy formation;
ethics of resource use; administration and or-
ganization for resource management; analysis
of present policy and trends. P, 200, AREC
375.

581.* Environmental Policy (3) II (Identical
with POL 581)

586a -586b. * Natural Resources- Manage-
ment and Economics (3 -3) Introduction to
decision -making techniques in natural re-
sources management, including planning
GIS, modeling, applied economics, and sys-
tems analysis techniques. 2R, 3L. P, AREC
375, RNR 271, 384.

589a- 589b.* Advanced Environmental Inter-
pretation (2 -2) Advanced training and experi-
ence in communication of natural history and
environmental principles to the public. Stu-
dents must be available for some weekend
field work. 589a is part of a two- semester se-
quence. Credit and grade for 589a will be
awarded only upon completion of 589b. Field
trips. P, 12 units in biology or renewable natu-
ral resources.

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

595.* Colloquium
b. Public Natural Resource Management

(2) II 1994 -95
c. Human Dimensions in Renewable Nat-

ural Resources (3) I 1993 -94
d. Topics in Forest and Range Ecology (2)

II 1994 -95
e. Heritage Resources Planning and Man-

agement (2) II 1993 -94

596.* Seminar
i. Management and Policy for Ecological

Sustainability (3) [Rpt. ] I II (Identical
with POL 596i, which is home)

m. Conservation Biology (1) [Rpt. /6 units]
II (Identical with ECOL 596m, which is
home)

597.* Workshop
a. Natural Resource Conservation Work-

shop (1) [Rpt. /2] S Field trips.
b.* Desert Ecosystems (1) [Rpt. /3] II
w.*Advanced Cadastral Survey (1 -4) II

(Identical with C E 597w) P, prior train-
ing and work experience in cadastral
surveying

*May be convened with 400 -level course.

694. Practicum
a. Teaching in Renewable Natural Re-

source Studies (1 -3) [Rpt. /4 units] I II
b. Teaching in Range Management (1 -3)

[Rpt. /4 units] I II
c. Teaching in Watershed Management

(1 -3) [Rpt. /4 units] I II
d. Teaching in Wildlife and Fisheries Sci-

ence (1 -3) [Rpt. /4 units] I II

696. Seminar
a. Renewable Natural Resources (1 -2)

[Rpt.] I II
b. Integrating Advanced Technology in

RNR (3) I 1993 -94

697. Workshop
a. Interdisciplinary Problem Solving in

Natural Resources I (2) I II P, consult
department before enrolling. (Identical
with HWR 697a, which is home) Note:
697a is part of a two- semester sequence.
Students receive a grade of "K" at the
end of the first semester. Credit and

grade for 697a will be awarded only
upon completion of 69Th.

b. Interdisciplinary Problem Solving in
Natural Resources II (2) I II P, 697a.
(Identical with HWR 697b, which is
home) Note: 697b is part of a two -
semester sequence. Credit and grade for
697a will be awarded only upon com-
pletion of 69Th.

Landscape Resources
William H. Havens, Program Leader

Landscape Architecture (L AR)
501.* Site Planning and Design (4) I Plan-
ning and design problems at site scale with
particular concern for conservation and en-
ergy utilization. 1R, 8S. P, 302.

502.* Regional Landscape Planning and De-
sign (5) II Planning and design problems of
regional scope and emphasis. 2R, 8S. P, 501.

503. Advanced Landscape Design (3) I Issues
and problems in landscape design. Relation-
ships with architects, engineers, planners and
natural resource scientists are stressed. 1R,
6L. Field trips.

504. Advanced Landscape Planning (3) II Ad-
vanced techniques in landscape planning and
problem analysis including visual simulation,
computer map overlay, video applications, re-
search in perception and behavior. 1R, 6L.

507.* The American Landscape (3) II (Identi-
cal with GEOG 507)

527.* Field Methods in Environmental Psy-
chology (3) II (Identical with PSYC 527)

533. Landscape Planning (3) I Theories and
models in landscape planning; planning is-
sues, methods, and case studies. Two, 2 -day
field trips.

538.* Planting Design (3) II Application of
plant materials in landscape design; princi-
ples of xeriscape and energy- conserving de-
sign. Open to majors only. 2R, 2S. P, 335 and
501.

542.* History and Theory of Landscape Ar-
chitecture (3) II Examination of the historical
background and theoretical bases of land-
scape architecture.

543.* Contemporary Landscape Architecture
(3) I Examination of modern and post- modern
design in landscape architecture. P, 542.

550. Landscape Ecology (3) II Principles and
theories of spatial ecology presented in the
context of land management problems in
Southern Arizona. Practical application of
productivity theory emphasized. Field trips.
2R, 3L.

551.* Site Engineering (4) I Site layout, grad-
ing, drainage, earthwork calculations and
road layout. 2R, 6L. Field trips. P, 202.

552.* Landscape Construction (4) II Introduc-
tion to construction materials and methods,
working drawings and specifications related
to the profession of landscape architecture.
2R, 5L. P, 551.

553.* Irrigation Design (3) I Principles of irri-
gation system design; introduction to system
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components and applications; construction
responsibilities and design liabilities. P, 552.
Open to majors only.

560.* Professional Practice (3) II Professional
services, contract documents, contract admin-
istration, office organization, ethics, profes-
sional registration, roles of the landscape ar-
chitect, the practice of landscape architecture.
P, 502.

582.* Professional Practice Studio (5) II Syn-
thesis studio in landscape architecture. Com-
plex problems in regional, site and urban
planning and design. Emphasis upon "real
world" problems and professional practice.
Open to majors only. 2R, 7S. P, 502.

595. Colloquium
d. Landscape Architecture Research (3) I
g. Professional Leadership (1) [Rpt./

4 units] I II

596. Seminar
u. Interdisciplinary Environment -

Behavior- Design (3) II (Identical with
ENV 596u, which is home)

597. Workshop
i.* Community Design for Non -Designers

(3) I (Identical with ARCH 597i, which
is home)

*May be convened with 400 -level course.

694. Practicum
a. Landscape Architecture Teaching (1 -2) I

II

696. Seminar
a. Landscape Architecture (1) [Rpt.] I II

Range Resources
E. Lamar Smith, Program Leader

Range Management (RA M)
536.* Grazing Ecology and Management (2) I
Application of animal diet and nutrition,
grazing behavior, and vegetation -soil-
herbivore interactions in management of
grazing animals for improved livestock pro-
duction, wildlife habitat, watershed protec-
tion, forest reproduction or other land use
objectives. Includes design of water develop-
ments, fences and other structural range im-
provements.
546.* Range Vegetation Improvement (3) I
Rangeland habitat manipulation through veg-
etation control and establishment including
mechanical, chemical, and burning treat-
ments. Revegetation techniques for rangeland
and drastically disturbed semiarid lands. 2R,
3L. P, MCB 181, ECOL 182, S W 200.

556.* Rangeland Inventory and Monitoring
(3) I Techniques of mapping and measuring
attributes of vegetation and soils for inven-
tory and monitoring of rangelands. Inter-
pretation of data with respect to range condi-
tion and trend, watershed protection, value
for livestock and wildlife habitat. P, RNR 202,
321.

582. Revegetation Ecology (2) II 1993 -94
Overview of traditional and current ap-
proaches, principles, ecology, and objectives
of revegetation, reclamation, and restoration
of semiarid and arid wildlands. P, ECOL 182
or RNR 316, S W 200. Field trip.

587.* Rangeland Management Plan (2) II
Conduct a field inventory, develop manage-
ment alternatives, and provide environmental
and economic analyses of alternative manage-
ment proposals in a written plan. 6L. All -day
field trips. P, 556.

595. Colloquium
a. Rangeland Policy (3) [Rpt.] II 1994 -95
b. Range Research Techniques (2) I 1994 -95

P, STAT 509.
c. Diet Selection of Free -ranging Rumi-

nants (2) I 1993 -94

*May be convened with 400 -level course.

696. Seminar
a. Rangeland Management (1) [Rpt.] I II

Watershed Resources
Richard H. Hawkins, Program Leader

Watershed Management (WS M)
508.* Wildland Fire Management (3) I Princi-
ples of fire behavior in forest, range and other
vegetation types; interrelationships of fuels,
weather, and topography; pyrolysis and com-
bustion processes; effects of fire; fuels inven-
tory; prevention, detection, and control tech-
niques; fire danger rating and fire behavior
modeling.

510.* Silviculture (3) II Principles and techni-
cal procedures for reproducing and growing
stands of woody plants for a variety of uses;
ecologically -based forest management. Week-
end field trips. P, RNR 316.

Mensuration (3) II 1994 -95 Measurement
and inventory of forest land, forest growth,
raw materials, and products. 3R. P, RNR 271,
321, MATH 123.

520.* Photogrammetry (1) II 1994 -95 Aerial
photographic planning for natural resource
management; stereoscopic principles applied
to planimetric and topographic mapping. 3L.
P or CR, 522.

522.* Photointerpretation (2) II Reading and
interpretation of aerial photographs; natural
resource inventory from aerial photographs;
remote sensing techniques. 1R, 3L.

531. Dryland Forest Management (3) II
1994 -95 Utilization and management of forest
resources in dry environments; biophysical
and socio- economic issues related to the de-
velopment of forest commodities and ameni-
ties. P, 6 units of upper- division WS M

532. Agroforestry (3) I 1993 -94 Ecological and
socioeconomic factors related to the planning
and implementation of agroforestry systems.
P, 6 units of upper -division WS M

534. Tree Nursery Management (3) I 1994 -95
Tree nursery establishment and management,
with emphasis on dryland ecosystems. P, 6
units of upper- division WS M

535. Water Management in Dryland Eco-
systems (3) I 1993 -94 Hydrologic principles as
applied to arid and semiarid ecosystems with
water management applications in dryland
resources management. P, STAT 509, S W 201.
(Identical with AR L 535)

560.* Watershed Hydrology (3) I Application
of fundamental principles to quantifying the

basic hydrologic processes occurring on wa-
tersheds. P, GEOS 101, S W 200, 201, STAT 160
or 263. (Identical with HWR 560)

561.* Watershed Field Studies (3) S Field
methods of watershed data base manage-
ment. Field studies to assess environmental
impact of human intervention on watersheds.
Field trips. Fee. P, 560, 562

562.* Watershed Management (3) II Evaluat-
ing hydrologic impacts of management ac-
tivities on watersheds to include silviculture,
range, mining, and recreation use. 2R, 3L. P,
560.

563.* Plant -Water Relations (3) II (Identical
with PL S 563)

564.* Introduction to Dendrochronology (4)
(Identical with GEOS 564)
565. Environmental Hydrochemistry (3) II
1994 -95 (Identical with S W 565)

567.* Advanced Watershed Hydrology (3) II
Advanced topics in watershed hydrology;
rainfall -runoff, infiltration, overland flow rou-
ting, sediment modeling, statistical analysis
and research methods in hydrology. P, 560.
568.* Wildland Water Quality (3) II Introduc-
tion to water quality and its influences in nat-
ural environments. Interactions with land
management and relationships to the larger
issues of environmental quality. Field trips.
577. Advanced Topics in the Economics of
Environmental Regulation (3) II (Identical
with AREC 577)

595. Colloquium
e. Dendrochronology: Physical Applica-

tions (3) [Rpt. /2] I II (Identical with
GEOS 595e, which is home)

f. Dendrochronology: Biological Applica-
tions (3) [Rpt. /2] I II (Identical with
GEOS 595f, which is home)
Dendrochronology: Chronometric Ap-
plications (3) [Rpt. /2] I II (Identical with
GEOS 595g which is home)

597. Workshop
c.* Dendrochronology (2) 3L (Identical

with GEOS 597c, which is home)

*May be convened with 400 -level course.

602. Snow Hydrology (2) II 1993 -94 The sig-
nificance of snow in hydrologic budgets of
watersheds and river basins, and potentials
for snowpack management. P, 560, 562.
605. Watershed Modeling (3) I 1993 -94 Ap-
plication of hydrologic models in evaluating
the impacts of climate change and human ac-
tivities on watersheds. P, 560, 562.
606. Transport Processes in Watersheds (3) I
1994 -95 Derivation and application of equa-
tions describing water movement and the
generation and transport of sediment and
other pollutants on watersheds. P, 560, 562.
696. Seminar

a. Watershed Management (1 -2) [Rpt.] I II

Wildlife and Fisheries Resources
William W. Shaw, Program Leader

Wildlife and Fisheries Science
(WFSC)
505.* Aquatic Entomology (3) II 1994 -95
(Identical with ENTO 505)

g.
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541.* Limnology (4) I Study of lakes and
streams; biological characteristics, as related
to physical, chemical, geological, and histor-
ical processes operating on fresh waters. 2R,
6L. Weekend field trips. P, six units of biology
and 3 units of chemistry. (Identical with
ECOL 541)

544.* Wildlife Management /Mammalian
Species (4) I Management of wildlife as a re-
source; characteristics of wildlife species;
principles of population dynamics in wildlife
populations; techniques used in studying
wildlife. 3R, 3L and field work. Weekend field
trips. P, RNR 384.

546.* Wildlife Management /Avian Species
(4) II Field and laboratory methods used in
avian species management; evaluation of
avian habitats; census, productivity, diag-
nosis, and control of avian populations. 3R,
3L and field work. Weekend field trips. P,
RNR 384.

549* Diseases of Wildlife (3) II (Identical
with V SC 549)

555R.* Fishery Management (3) II Methods
and concepts pertaining to fishery investiga-
tions and management; application of princi-
ples for enhancement of fisheries and aquatic
habitats. P, 541 or 544.

555L.* Fishery Management Laboratory (1) II
Field and laboratory methods pertaining to
fishery investigations and management. P,
CR, 555R, 582.

556.* Aquaculture (3) I 1993 -94 Overview lec-
tures and assigned readings on the theory
and practice of aquaculture. Includes the cul-
ture of seaweeds, mollusks, crustaceans, and
finfish. Field trips. P, ECOL 181, 182, CHEM
103a -103b, 104a -104b. (Identical with V SC 556)

581. Conservation, Biology, and Manage-
ment of Large Mammals (3) I 1994 -95 An in-
depth examination of the ecology and man-
agement of big game in North America and
an introduction to large mammals and mega -
herbivores in Asia, Europe, and Africa. Field
trip. P, 544.

582.* Ichthyology (4) I 1993 -94 (Identical with
ECOL 582)

583.* Herpetology (4) II (Identical with ECOL
583)

584.* Ornithology (4) II (Identical with ECOL
584)

585. * Mammalogy (4) II (Identical with ECOL
585)

589.* Selected Studies of Birds (2) I [Rpt.]
(Identical with ECOL 589)

595. Colloquium
c. Wildlife Habitat Analysis (2) II 1993 -94.

*May be convened with 400 -level course.

649. Fishery -Water Quality and Toxicology
(3) I Pertinent water quality parameters essen-
tial for fish life, and the effects of various sub-
stances and their interrelationships to fish
and aquatic organisms. 2R, 3L P, 541 or 555R;
CHEM 241a. (Identical with V SC 649)

695. Colloquium
a. Advanced Issues in Fisheries and Wild-

life Science (2) [Rpt. /3] II

696. Seminar (1 -3)
a. Fish and Wildlife Ecology (1) [Rpt.] II

Russian and Slavic
Languages (RUSS)
Modern Languages Building,
Room 340
(602) 621 -7341
Professors John Garrard, George

Gutsche, Joe Malik, Jr. (Emeritus)
Associate Professors Grace Fielder, Mar-

garet Gibson, Head, Alexander Dun -
kel, Delbert Phillips, Boriss Roberts
(Emeritus)

Assistant Professors Galina De Roeck,
Teresa Polowy

The Department of Russian and Slavic
Languages offers a diversified and bal-
anced program of study including
courses in literature, grammar, conversa-
tion, linguistics, and culture. All litera-
ture courses are conducted in Russian by
native or near -native speakers. The em-
phasis is on the acquisition of practical
skills as preparation for continued study,
research, teaching, government service,
and business careers. The program leads
to a Master of Arts degree with a major
in Russian. In the College of Education,
the Master of Education degree with a
major in teaching and teacher education
provides an option for 15 hours of study
in Russian. For information concerning
this degree see Requirements for Master's
Degrees /Master of Education elsewhere in
this catalog.

Prerequisite for admission is the com-
pletion of a bachelor's degree including
at least sixteen acceptable units of upper -
division work in Russian.

The degree program requires the com-
pletion of at least 32 units, 27 of which
must be in Russian, including 501a -501b,
507a -507b, 696c, 696d, 583 and one other
linguistics course. All graduate teaching
assistants must take 579. The decision re-
garding the requirement for a thesis will
be made by the department after consid-
eration of the student's preparation,
graduate study program, and profes-
sional objectives. No more than six units
may be earned for the preparation of a
thesis. Students who present a thesis
must pass a final oral examination while
those without a thesis must pass written
and oral comprehensive examinations.
Prior to taking the final examination,
each student must give satisfactory evi-
dence of proficiency in the use of the
Russian language or of the English lan-
guage if applicable.

The Study Abroad Programs in Russia
provides an opportunity for Russian lan-
guage study in St. Petersburg and
Moscow. In addition, the Study Abroad

Programs in Russia provides an inten-
sive business Russian program with in-
ternships in Russian and foreign firms
that do business in Moscow. Information
regarding these semester and summer
programs may be obtained in the Rus-
sian Department, Modern Languages
340.
501a -501b. Russian Stylistics (3 -3) Designed
to improve the student's practical mastery and
understanding of Russian at a higher and
more sophisticated level. P, 301b.
507a -507b. Advanced Russian Conversation
(3 -3) Emphasis on attaining proficiency at the
advanced level in accordance with the
guidelines established by the American
Council on the Teaching of Foreign Lan-
guages (ACTFL). P, 40Th.
510. Theory and Methods (3) I II Provides
broad theoretical, critical and bibliographical
introduction to the field of Russian/Slavistics.
579a -579b. Problems of Teaching Russian
(1 -1) Survey of modern methods of language
teaching, with emphasis on the particular
problems presented by Russian. All GTAs
must complete both a and b.
581. Russian Phonology and Morphology (3)
II Synchronic study of the phonology and
morphology of modern Russian. P, 301b or
305b.

583. History of the Russian Language (3) I

Diachronic study of the Russian language
from Indo- European up to the modern
period. P, 301b or 305b.
585.* Linguistic and Computer- assisted Ap-
proaches to Literature (3) [Rpt. /6 units] II
(Identical with GER 585)
587. Testing and Evaluation in Foreign/
Second Language Programs (3) (Identical
with GER 587)
*May be convened with 400 -level course.

684. Poetry (3) Examination of 19th and 20th
century Russian poetry with emphasis on
Pushkin and Lermontov. P, 405b.
686. Russian Drama (3) Examination of the
major dramatic works of nineteenth- and
twentieth -century Russian playwrights. P,
405b.

696. Seminar
b. Russian Literature: 18th Century (3)

[Rpt. /12 units]
c. Russian Literature: 19th Century (3)

[Rpt. /12 units]
d. Russian Literature: 20th Century (3)

[Rpt. /12 units]

Second Language
Acquisition and Teaching
(SLAT)
Modern Languages Building
Room 445
(602) 621 -7391
Graduate Interdisciplinary Program in
Second Language Acquisition and Teaching
Committee:
Professors Muriel Saville-Troike, Chair

(English), Richard Demers (Linguis-



150 Second Language Acquisition and Teaching -Sociology

tics), Kenneth Ian Forster (Psychol-
ogy), Roseann Duenas Gonzalez (En-
glish), Kenneth Goodman (Language,
Reading and Culture), Yetta M. Good-
man (Language, Reading and Cul-
ture), Jane Hill (Anthropology), Terry
Langendoen (Linguistics), Adrienne
Lehrer (Linguistics), Judy Nichols
Mitchell (Language, Reading and Cul-
ture), Manuel Pacheco (President)
Susan Philips (Anthropology), Hamdi
Qafisheh (Near Eastern Studies), Re-
nate A. Schulz (German), Rudolph C.
Troike (English)

Associate Professors H. Douglas Adam-
son (English), Shirin Antia (Special
Education and Rehabilitation), Robert
Ariew (French), Margaret I Gibson
(Russian), Donna M. Johnson (En-
glish), Luis C. Moll (Language, Read-
ing and Culture), Frank Pialorsi (En-
glish), Duane H. Roen (English),
Richard Ruiz (Language, Reading and
Culture), Karen L. Smith (Spanish and
Portuguese), Linda Swisher (Speech
and Hearing Sciences), William J.
Wilson (Near Eastern Studies), Ofelia
Zepeda (Linguistics)

Assistant Professors Eloise Jelinek (Lin-
guistics), Kimberly A. Jones (East
Asian Studies), Cynthia Kahn (Clas-
sics), Simin Karimi (Near Eastern
Studies), Feng -hsi -Liu (East Asian
Studies), Teresa L. McCarty (Lan-
guage, Reading and Culture), Sini
Prosper Sanou (French and Italian),
Robert N. Smead (Spanish and Por-
tuguese), Samuel J. Supalla (Special
Education and Rehabilitation), Octa-
viana Trujillo (Language, Reading and
Culture), Mary Wildner- Bassett (Ger-
man), Ham Yamada (East Asian Stud-
ies), Mary L. Zampini (Spanish and
Portuguese)

The Program in Second Language Ac-
quisition and Teaching offers a program
leading to a Doctor of Philosophy degree
with a major in second language acquisi-
tion and teaching. The cooperating de-
partments include Anthropology; Clas-
sics; East Asian Studies; English; French
and Italian; German; Language, Reading
and Culture; Linguistics; Near Eastern
Studies; Psychology; Russian and Slavic
Languages; Spanish and Portuguese,
and Speech and Hearing Sciences. Stu-
dents may choose from specializations
in (1) second language analysis (gram-
mar; contrastive linguistics /interlan-
guage studies), (2) second language use
(discourse analysis, sociolinguistics, lan-
guage policy /planning, rhetoric, prag-
matics), (3) second language processes
and learning (second /foreign language

acquisition: theory and research), or (4)
second language pedagogical theory and
program administration (ESL /FL
methods, curriculum development, test-
ing and evaluation, reading and writing,
educational technology).

Admission to the program is based on
the following kinds of evidence: (1) ex-
cellent prior academic performance in a
related field as indicated by a transcript;
(2) three letters of recommendation from
persons familiar with the student's per-
formance; (3) an example of the student's
scholarly writing on a topic related to
the proposed area of study, or a critical
review of a book which is relevant; and
(4) GRE Aptitude test.

In addition, the TOEFL examination is
required of foreign students. All stu-
dents must demonstrate a thorough
knowledge of one language other than
English before advancement to can-
didacy, judged according to criteria and
procedures established by the commit-
tee. Evidence of such second language
proficiency including (but not limited to)
a tape recording of speech production in
that language will be required prior to
admission for all students applying for a
graduate teaching assistantship.

Candidates for the Ph.D. will be re-
quired to complete a minimum of 78
units beyond the B.A./B.S. degree includ-
ing 30 units of required courses, 18 units
in one of the four areas of specialization,
12 units in a minor area of specialization,
and 18 units of dissertation. It is antici-
pated that most students entering this
degree program will hold the master's
degree or its equivalent. Prior graduate
level course work which is judged by the
committee to be comparable to required
courses in this program may be counted
toward the 78 total units. Core course
requirements include linguistics, psycho -
linguistics, sociolinguistics, and research
methodology, as well as second lan-
guage acquisition theory and teaching
practice. A detailed listing of courses
and alternatives is available from the
program.

Prospective Ph.D. candidates must
pass a qualifying examination no later
than one year after entry into the pro-
gram. Before formal admittance to can-
didacy all students must pass a prelimin-
ary examination in both the major and
minor field of study. A final examination
is required following completion of the
dissertation.

Secondary Education
(See Teaching and Teacher Education)

Sociology (SOC)
Social Sciences Building, Room 400
(602) 621 -3531

Professors David A. Snow, Head, Albert J.
Bergesen, Raymond V. Bowers (Emer-
itus), Richard F. Curtis (Emeritus),
Paula England, Celestino Fernández,
Robert L. Hamblin, Michael N. Hech-
ter, Travis W. Hirschi, Robert C. Leo-
nard (Emeritus), Douglas J. McAdam,
J. Miller McPherson, Linda D. Molm,
Walter W. Powell, Lynn Smith -Lovin,
Michael E. Sobel

Associate Professors James T. Borhek
(Emeritus), Courtney B. Cleland (Emer-
itus), Robert R. Evans (Emeritus), Pa-
tricia L. MacCorquodale, Jerry L.L.
Miller (Emeritus), Kathleen S. Schwartz-
man, James L. Shockey

Assistant Professors Elisabeth S.
Clemens, Hector Delgado, Debra
Friedman, Donald S. Grant II, Alfonso
Morales, Calvin K. Morrill (Communi-
cation), James Ranger- Moore, Marc
Schneiberg

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees. Most fields of so-
ciology are represented in the depart-
ment, with special concentrations in the
areas of crime and deviance, culture,
gender, organizations, social psychology,
stratification, and political sociology (in-
cluding political institutions, social
movements and collective action, and
world- systems analysis).

Degrees

Master of Arts: The M.A. degree requires
a total of 30 units of credit for 500 -level
courses in sociology, including six re-
quired courses: SOC 500a -500b,
570a -570b, 575 and 595a (a 1- credit collo-
quium). Students must write and suc-
cessfully defend, in a final oral examina-
tion, a research paper that is suitable for
publication in a professional sociology
journal. No formal master's thesis is re-
quired. The master's program is de-
signed for students who intend to con-
tinue work toward the Ph.D.

Doctor of Philosophy: The Ph.D. degree
requires a total of 69 units of graduate
credit, including credits taken during the
master's program. These credit hours
must include 18 hours of dissertation
credit, and at least 42 hours of credit
must be courses in sociology, the major
subject. In addition to completion of the
required courses for the M.A. degree,
students must complete (1) two courses
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from each of two preliminary examina-
tion areas, and (2) one course in ad-
vanced methods or statistics. Students
must also pass written preliminary ex-
aminations in each of two areas and an
oral examination over both areas. Fi-
nally, they must write and successfully
defend, in a final oral examination, a
doctoral dissertation. There is no lan-
guage requirement and no requirement
for a minor, although students have the
option of minoring in another depart-
ment.

Admission requirements: Admission
to the graduate program is offered to a
limited number of students demonstrat-
ing academic excellence and professional
promise. To receive consideration for fall
admission with financial aid, completed
applications must be received by January
15. In addition to application materials
required by the Graduate College, appli-
cants must submit to the department a
completed departmental application
form, GRE general aptitude scores taken
within the last three years, three letters
of recommendation, a statement of pur-
pose, and a sample of written work.
500a -500b. Sociological Theory (3 -3) 500a:
Classic theory: Marx, Weber, Durkheim. 500b:
Modern theory: Chicago School, symbolic in-
teractionism, Parsons, Homans and contem-
porary developments. P, 500a or consult de-
partment.
505. World -System Theory and Research (3)
Theory and research on the modern world -
system.

508. Sociology of Culture (3) Theory and re-
search on the nature of cultural systems, cul-
tural production and consumption, and strat-
egies of interpretive analysis. P, consult with
department before enrolling.

509. Objects and Methods of Cultural Anal-
ysis (3) From content analysis to statistical
analysis, means of gathering and analyzing
data on cultural objects.

510. Political Sociology (3) Basic approaches
in political sociology, with emphasis on the
relationship of economic and political pro-
cesses.

515. Social Movements and Collective Action
(3) A sociological examination of the emer-
gence and development of social movements/
collective action at both the societal and indi-
vidual levels. Major theoretical perspectives
on social movements /collective action will be
reviewed as will recent and classical empirical
works in the area. P, admission to graduate
program or departmental approval.

520. Communication and the Legal Process
(3) (Identical with Comm. 520)

521. Social Policy (3) (Identical with PA 521)

524. Organization Ecology (3) Survey of the-
ory and research in organizational ecology,
focusing on the organizational population as

the level of analysis. Topics include popula-
tion boundaries, selection vs. adaption, evo-
lutionary dynamics.

525. Organization Theory (3) Basic review of
classic and contemporary approaches to the
study of complex organizations; formation,
development, and internal processes.

526. Cross -National Research Methods (3)
Introduction to the logic and methods of
cross -national social research. (Identical with
POL 526)

530. Theories and Research in Social Psy-
chology (3) A comprehensive introduction to
the major theoretical perspectives, meth-
odologies, research areas, and issues in con-
temporary social psychology.

531. Socialization and Society (3) Various
theoretical perspectives are applied to the
content, process, and contexts of socialization
throughout the life cycle to see how individ-
uals become social beings and societal partici-
pants. P, 530, or consult department before
enrolling.

532. Role, Self, and Identity (3) An examina-
tion of the concepts of role, self, and identity
in relation to social action and social psycho-
logical functioning. Alternative approaches
are presented, but the symbolic interactionist
perspective is highlighted. P, 530, or consult
department before enrolling.

533. Social Relations, Groups, and Networks
(3) An analysis of social interaction in rela-
tions, groups, and networks, emphasizing the
reciprocal influences of social structure and
social process. Theories of exchange, power,
status, and justice are considered. P, 530, or
consult department before enrolling.

537. Social Cognition, Affect and Emotion (3)
Theories and research that describe how we
perceive and react emotionally to the social
world. Topics include social attribution, ster-
eotyping, attitude -behavior relations, social
accounts, emotion culture and emotion man-
agement.

540. Theories of Crime and Public Policy (3)
(Identical with PA 540)

541. Deviance and Social Control (3) Theory
and research on the origins of various forms
of deviant behavior, and on the consequences
of efforts to control them. P, 201, 341 or 342.
(Identical with PA 541)

551. Stratification and Class (3) Basic exam-
ination of concepts and research in the area of
stratification, with emphasis on the classic
statements and contemporary research.

552. Advanced Topics in Stratification (3)
[Rpt. /1] In -depth study of one contemporary
area of research in stratification. Topics will
vary.

556. Gender Issues in Organizational Be-
havior (3) (Identical with MAP 556)

557. Gender and Labor (3) Sources and con-
sequences of gender differentiation and ine-
quality, with attention to occupations, earn-
ings, labor markets, household work, and the
family. P, 3 graduate credits in women's stud-

ies, sociology, or economics; or undergradu-
ate major in one of these three fields.

558. Gender Identities and Interactions (3)
Examination of the interface of gender, race,
class, and ethnicity in the context of social
structures and institutions. Focuses upon
identities and social interaction as keys to un-
derstanding how gender inequality is created,
perpetuated, or altered in families, schools,
peer groups, work settings, and cultural sym-
bols. P, 3 graduate credits in sociology, social
psychology or women's studies. (Identical
wittrWS 558)

560. Race and Ethnicity (3) Analysis of recent
research on the relations among racial and
ethnic groups in society, with special atten-
tion to current empirical and theoretical is-
sues.

569. Basic Quantitative Methods (3) An intro-
duction to basic quantitative methods for pro-
fessional sociologists, including computer,
mathematical, and statistical concepts.

570a -570b. Social Statistics (3 -3) 570a: Proba-
bility, distributions, estimation and hypoth-
esis testing. 570b: Ordinary least squares
regression, generalized least squares regres-
sion, structural equation models (path anal-
ysis and non -recursive systems).

575. Advanced Social Research Methods (3)
Nature and execution of social research; ex-
perimental and non -experimental designs,
data collection, techniques of analysis and in-
terpretation.

576. Field and Observational Methods (3)
Comprehensive and critical examination of
the collection, coding, analysis, and presenta-
tion of ethnographic /qualitative field data.
Original field research required. P, admission
to graduate program or departmental ap-
proval. (Identical with COMM 576)

580. Population Studies (3) Theory and re-
search in the fields of fertility, mortality, and
migration, with emphasis on their relation-
ships to social structure. An original research
project is required.

585. Constructing Social Theories (3) The na-
ture and fundamental types of social theories.
Formulating theories to guide research across
a range of substantive areas. Criteria for
choosing among alternative theories.

595. Colloquium
a. Introduction to Graduate Study (1)
f. Criminal Justice (3) [Rpt. /12 units]

(Identical with MAP 595f, which is
home)

596. Seminar
a. Advanced Problems in Research (1 -3)

[Rpt.]
b. Graduate Teaching (3)
c. Advanced Problems in Deviant Be-

havior (1 -3)
e. Social Organization (3) [Rpt. /6 units] P,

completion of first -year graduate pro-
gram curriculum in sociology. [Note:
This is a two -semester course beginning
in fall which receives a "K" grade at end
of first semester.]
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Soil and Water Science (SW)

Shantz Building, Room 429
(602) 621 -1646

Professors Peter J. Wierenga, Head,
Hinrich L. Bohn, Roger L. Caldwell,
Gordon R. Dutt (Emeritus), Wallace H.
Fuller (Emeritus), Charles P. Gerba,
Ian L. Pepper, Donald F. Post, Jack L.
Stroehlein (Emeritus), Thomas C.
Tucker (Emeritus), Arthur W. Warrick

Associate Professors David M. Hendricks,
Alfredo R. Huete, Allan D. Matthias

Assistant Professors Mark L. Brusseau,
Raina M. Miller, Thomas L. Thompson

The department offers opportunities for
study toward the Master of Science and
Doctor of Philosophy degrees with a ma-
jor in soil and water science. Areas of
emphasis are available in soil science,
environmental science, and soil- plant-
water relations. Areas of concentration
in soil science include soil physics, soil
chemistry; soil biology; soil genesis,
morphology and classification; and soil
mineralogy. Areas of concentration in
environmental sciences include environ-
mental chemistry, environmental micro-
biology; waste management and pollu-
tion control; water quality; and remote
sensing of terrestrial ecosystems. Soil -
plant -water relations include soil -water
management and soil fertility and plant
nutrition.

Students with adequate undergradu-
ate preparation in physical sciences, bio-
logical sciences, earth sciences, and engi-
neering will be considered for admission
to an appropriate degree program.

A thesis is normally required for the
M.S. degree, but may be waived for a
student who is a senior author of a
manuscript published or submitted for
publication to a refereed professional
journal. A non -thesis option is also avail-
able to qualified students in the environ-
mental science area of emphasis with
approval of the department head.

A minor is available with a minimum
of 12 units of soil science courses re-
quired which includes three of the fol-
lowing courses: S W 511, 531, 570, 525 or
602.

501.* Management of Arid Lands and Salt -
Affected Soils (3) II Principles and practices
of soil, water and crop management under
arid and semiarid conditions, the use of diag-
nostic procedures for evaluating soils and wa-
ters, reclamation, and economics of irrigation
project development. 2R, 3L. Field Trips.

504.* Irrigation Principles and Management
(3) II (Identical with ABE 504)

505.* Environmental and Soil Analysis (3) II
Principles and methods of chemical analysis
of soils, water and biological materials em-
phasizing properties of agricultural and en-
vironmental significance. 1R, 6L. P, CHEM
322, 323; PHYS 102b, 180b. Hendricks /Artiola,
Brusseau

511.* Soil Chemistry (3) I Soil chemical inter-
actions with water, air, plants and pollutants.
2R, 3L. P, 200, CHEM 103b, 104b. Bohn/
Hendricks

517.* Introduction to Geographic Information
Systems (3) II (Identical with RNR 517)

520. Physics of Plant Environments (3) I

1993 -94 Principles of energy, momentum, and
gaseous exchanges within the environments
of agricultural land surfaces; emphasis on
models and measurements of potential and
actual evaporation of water. P, MATH 125b,
PHYS 102b. Matthias

525. Environmental Microbiology (3) I (Iden-
tical with MBIM 525)

526. Environmental Microbiology Laboratory
(2) I Basic techniques for isolation and charac-
terization of environmental soil and water mi-
croflora including methods for enumeration
and measurement of physiological activity. P,
425. (Identical with MBIM 526)

530.* Environmental Measurements (3) I
Theory and application of environmental
measurements to the sampling and monitor-
ing of groundwater, soil, surface water, and
near -surface atmospheric systems. 1R, 6L. P,
HWR 450 or HWR 517 or SW 511 or equiv-
alent. Artiola /Brusseau /Matthias

531.* Soil Morphology, Classification and
Survey (3) I Theory and practice of describing
characteristics of soils; principles of soil clas-
sification and the classification systems;
methods and applications of soil surveys. 2R,
3L. Field trips. P, 200, 201. Post

540.* Biodegradation of Pollutants in Soil
and Groundwater (3) II Description of mod-
em pollution problems and potential biolog-
ical remediation techniques focusing on the
chemistry, biochemistry and molecular biol-
ogy of biodegradation of hazardous and toxic
compounds. P, MIC 425. (Identical with
MBIM 540) Miller

541. Soil Genesis (3) II 1994 -95 Physical and
chemical processes and mineralogy of
weathering and soil formation; quantitative
pedology; the soil as part of the ecosystem.
Field trips. P, GEOS 101 and CHEM 103b.
(Identical with GEOS 541) Hendricks

546. Environmental Biotechnology (2) II
1994 -95 Molecular methods for detection of
microorganisms in the environment. Fate and
survival of introduced organisms in the en-
vironment. Molecular mechanisms of micro-
bial inactivation in waste treatment systems
and microbial risk assessment. P, 525 (Identi-
cal with MBIM 546)

550.* Anticipating the Future: Focus on En-
vironment (3) II Techniques to understand
broad issues about the future with focus on
environmental topics. Uses computer con -
ferencing and significant student discussion

with opportunities for team approaches and
reporting.

553.* Remote Sensing of the Environment (3)
II Remote sensing techniques and applica-
tions for improved natural resource utiliza-
tion of soils, water, grasslands, and forest.
Fundamental energy- matter interactions that
influence the spectral characteristics of vege-
tation, soil, and water. 2R, 3L. Field trips. P,
330 or PHYS 102b. Huete

561.* Soil and Water Conservation (3) II
1994 -95 Consideration of major world soil and
water conservation problems and solutions;
principles of soil erosion by wind and water
and their effects on world food problems. 2R,
3L. Field trips. P, 200. Post

565. Environmental Hydrochemistry (3) II
1994 -95 The occurrence, transport, and fate of
organic and inorganic contaminants in the
subsurface environment. Emphasis on the
physical, chemical, and biological processes
influencing transport and fate in unsaturated
and saturated zones. Transport and fate mod-
els are discussed. P, 470 or HWR 407 or 431,
CHEM 480a. (Identical with WS M 565)
Brusseau

566.* Soil and Groundwater Restoration (3) II
1993 -94 Methods for remediating contami-
nated soil and groundwater; factors influenc-
ing efficacy of remediation systems. Emphasis
on scientific basis of restoration. Brusseau

570.* Soil Physics (3) II Soil structure and
physical constitution of soils; the physical
properties of soil -water systems, movement
and exchange of gases in the soil, and physi-
cal laws governing the movement and avail-
ability of soil water. 2R, 3L. P, 200, PHYS 102b,
CR, MATH 125a. Warrick

573. Monitoring Biosphere Processes (2) I

1994 -95 Global -scale interactions of soils with
their plant cover and climate. The spatial dis-
tributions and dynamics of soil -plant -water
processes with emphasis on measurements
from space. P, 200; 330 or 453. Huete

590.* Remote Sensing for the Study of the
Planet Earth (3) II 1993 -94 (Identical with
REM 590)

*May be convened with 400 -level course.

602. Soil -Plant Relationships (3) I Principles
of soil solution and colloid chemistry, soil -
water relationships, soil microbiology, and
plant physiology and metabolism will be dis-
cussed. These principles will be applied to
process of soil nutrient cycling, nutrient avail-
ability, and plant growth. P, 200. Thompson

605. Soil -Water Dynamics (3) II 1994 -95 Water
flow in soils; closely related problems of so-
lute, pollutant, and heat transfer; emphasis
on current concepts and research. P, MATH
254. (Identical with HWR 605) Warrick

694. Practicum
a. Advanced Soil Chemistry (3) I 1994 -95 P,

411, CHEM 480a.

696. Seminar
a. Topics in Soil, Water and Environmental

Science (1) [Rpt. /4] I II
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Southwest Studies
1052 North Highland Avenue
(602) 621 -2484
The Southwest Center

Director Joseph C. Wilder

Southwest Studies are designed to bring
new perspectives to regional subjects
through an interdisciplinary approach.
Courses on the Southwest are taught
through many university departments
and programs, including American In-
dian Studies, anthropology, English, ge-
ography, history, Latin American stud-
ies, linguistics, Mexican American
studies, political science, sociology,
Spanish and Portuguese, and women's
studies. For information, contact the
Southwest Center.

Spanish and Portuguese
(SPAN /PORT)
Modern Languages Building,
Room 545
(602) 621 -3123

Professors Charles M. Tatum, Head, Leo L.
Barrow, A. Dolores Brown (Emerita),
Jack Emory Davis (Emeritus), John J.
Gilabert, 'Lanin A. Gyurko, Richard P.
Kinkade, Miguel Méndez, Dana A.
Nelson, José Promis, Eliana S. Rivero

Associate Professors Gilbert E. Evans,
Karl C. Gregg, Judith Nantell, Karen
L. Smith, H. Reynolds Stone

Assistant Professors Maria José Barbosa,
June Jaramillo, Ana Perches, Robert N.
Smead, Amy Williamsen, Mary Zam-
pini

The department offers programs leading
to the Master of Arts and the Doctor of
Philosophy degrees with a major in
Spanish. In cooperation with the College
of Education, the department also offers
work leading to the Master of Education
degree with a major in Spanish; for in-
formation concerning this degree see Re-
quirements for Master's Degrees /Master of
Education elsewhere in this catalog. For
those students in other departments, the
Department of Spanish and Portuguese
offers a doctoral minor in Spanish.

Admission to all graduate programs
requires the completion of a bachelor's
degree with a major in the proposed
field of study. Admission to the doctoral
program in Spanish is dependent upon
the completion of a Master of Arts de-
gree in Spanish at the University of Ari-
zona or elsewhere.

All GATs in Spanish are required to
complete a language teaching methodol-
ogy course during their first semester of
classroom teaching.

Degrees

Master of Arts (Major in Spanish): a min-
imum of 30 units in one of two con-
centrations.

1. Hispanic literature concentration.
Admission: The applicant must hold

or anticipate completing by the time of
admission a bachelor's degree from an
accredited U.S. college or university or
the equivalent degree from a foreign
university. The applicant is expected to
have a minimum of 15 semester hours of
Hispanic literature courses at the ad-
vanced level and one advanced Spanish
grammar and composition course or the
equivalent of the undergraduate major
in Hispanic literature at the University of
Arizona; to have a minimum grade -point
average of 3.3 on a 4 -point scale overall;
and to have a minimum grade -point
average of 3.4 on a 4 -point scale in Span-
ish.

Requirements: Upon entering the pro-
gram, the student establishes his/her de-
gree study program in consultation with
the Director of Graduate Studies. The
student is required to complete a mini-
mum of 30 graduate units with equal
concentration in Spanish and Spanish -
American literature, a 3 -unit seminar in
Hispanic literature, a 1 -unit proseminar,
and a general written examination in the
field of Hispanic literature.

2. Hispanic linguistics concentration.
Admission: The applicant must hold

or anticipate completing by the time of
admission a bachelor's degree from an
accredited U.S. college or university or
the equivalent degree from a foreign
university. The applicant is expected to
have a minimum of one advanced Span-
ish grammar course and one advanced
Spanish conversation and composition
course; to have a minimum of 9 semester
hours in areas including Spanish phone-
tics and pronunciation; advanced Span-
ish syntax, and general linguistic theory
or their equivalent; to have a minimum
grade -point average of 3.3 on a 4 -point
scale overall; and to have a minimum of
3.4 on a 4 -point scale in Spanish.

Requirements: Upon entering the pro-
gram, the student establishes his/her de-
gree study program in consultation with
the Director of Graduate Studies. The
student is required to complete a mini-
mum of 30 graduate units in Hispanic
linguistics distributed as follows: 9 units
in second language theories and applica-
tions, 9 units in general introductory

Hispanic linguistics, and 9 units in lin-
guistic theories and applications. In ad-
dition, the student is required to com-
plete a 3 -unit seminar in Hispanic
linguistics; 1 -unit proseminar; and a gen-
eral written examination in the field of
Hispanic linguistics.

Doctor of Philosophy (Major in Spanish)
Admission: The applicant must hold

or anticipate completing by the time of
admission an M.A. degree from an ac-
credited U.S. college or university or the
equivalent degree from a foreign univer-
sity, have a minimum grade -point aver-
age of 3.4 on a 4 -point scale in the M.A.
in Spanish, and meet the general re-
quirements of the Graduate College.

Requirements: Upon entering the pro-
gram, the student establishes his/her de-
gree study program in consultation with
the Director of Graduate Studies. The
student must (1) complete a minimum of
36 graduate units; (2) complete a 1 -unit
proseminar and at least two 600 -level
seminars; (3) present a reading knowl-
edge of one foreign language, other than
English or Spanish, appropriate to the
field of specialization; (4) pass a com-
prehensive examination, partly written
and partly oral, in the primary field of
study and in two secondary fields of
study; and (5) complete 18 doctoral dis-
sertation units, write and defend a dis-
sertation.

In consultation with the Director of
Graduate Studies, the student selects
one primary field of study from the fol-
lowing areas: (1) medieval, renaissance,
and golden age Spanish literature; (2)
eighteenth, nineteenth, and twentieth -
century Spanish literature; Q) Spanish
American literature from the Pre -
Columbian period to independence; and
(4) nineteenth and twentieth century
Spanish American literature. In addi-
tion, the student selects two secondary
areas of study outside the primary field
from the following areas of study: (1)
thirteenth -century through eighteenth -
century Spanish literature; (2) nine-
teenth and twentieth -century Spanish
literature; (3) Pre -Columbian through
eighteenth- century Spanish American
literature; (4) nineteenth and twentieth -
century Spanish American literature;
and (5) Mexican and Mexican American
literature. The student may select elec-
tive courses offered in the department
from the following areas of study: (1)
Hispanic linguistics, and (2) Luso-
Brazilian literature; (3) literary theory;
(4) Hispanic women writers.

At least 18 units must be taken in the
primary field of study and 6 units in each
of the two secondary areas of study. The
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remaining 6 units are electives. A stu-
dent whose major field is in Hispanic
American literature must choose one
secondary field in Spanish peninsular
literature and vice versa.

Spanish (SPAN)
510. Development of Spanish Medieval, Ren-
aissance, and Golden Age Literature (3)
Spanish medieval, renaissance, and golden
age literature (short fiction, poetry, novel and
drama) from the twelfth through the seven-
teenth century.

511. Topics in Medieval Literature, Renais-
sance, and Golden Age Literature (3) [Rpt. /3
when topic varies] Representative topics in-
clude the development of lyric poetry, Mester
de Clerecia, Juglaria and Romancero, the de-
velopment of prose; Renaissance and Baroque
prose; Renaissance and Baroque poetry; Cer-
vantes' Don Quixote and other representative
works; Golden Age drama of the 16th and
17th centuries; the Picaresque.

520. Development of Eighteenth, Nineteenth
and Twentieth -Century Spanish Literature
(3) Spanish eighteenth, nineteenth, and
twentieth -century literature (short fiction, po-
etry, novel and drama).

521. Topics in Eighteenth, Nineteenth and
Twentieth -Century Spanish Literature (3)
[Rpt. /3 when topic varies] Representative
topics include Spanish romanticism; nine-
teenth century realist and naturalist Spanish
prose; the generation of '98; modern Spanish
prose fiction; modern Spanish poetry; the
contemporary novel of the post- Franco era;
contemporary Spanish poetry; modern and
contemporary Spanish theater.

530. Development of Spanish American Lit-
erature from the Pre -Columbian Period to In-
dependence (3) Spanish American literature
from the Pre -Columbian period to indepen-
dence (short fiction, poetry, novel and
drama). (Identical with LAS 530)

531. Topics in Spanish American Literature
from the Pre -Columbian Period to Indepen-
dence (3) [Rpt. /3 when topic varies] Represen-
tative topics include Pre -Columbian Aztec,
Mayan, and Maya -Quiche literature; the
chronicle; Renaissance and Baroque poetry.

540. Development of Spanish American
Nineteenth and Twentieth -Century Litera-
ture (3) Spanish American nineteenth and
twentieth- century literature (short fiction, po-
etry, novel and drama). (Identical with LAS
540)

541. Topics in Spanish American Nineteenth
and Twentieth Century Literature (3) [Rpt. /3
when topic varies] Representative topics in-
clude: nineteenth -century Spanish - American
prose fiction; modernismo; modern Spanish -
American prose fiction; modern Spanish -
American poetry; contemporary Spanish -
American prose fiction; contemporary
Spanish- American poetry; modern and con-
temporary Spanish-American theater; trends
in the Spanish- American short story.

550. Development of Mexican and Mexican
American Literature (3) Mexican and

Mexican - American literature (short fiction,
poetry, novel and drama) (Identical with MAS
550)

551. Topics in Mexican and Mexican -
American Literature (3) [Rpt. /3 when topic
varies] Representative topics include: novel of
the Mexican revolution; trends in Mexican
and Mexican - American films; trends in con-
temporary Mexican literature; Mexican Amer-
ican prose fiction since 1965; trends in
Mexican - American theater; major movements
and authors of Mexican - American literature.

561. Topics in Hispanic Literature (3) [Rpt. /3
when topic varies] Representative topics in-
clude Hispanic women writers; U. S. Hispanic
literature; trends in modern and contempo-
rary Spanish film; trends in modern and con-
temporary Spanish and American film.

571. Topics in Literary Theory and Criticism
(3) [Rpt. /3 when topic varies] Topics include
historical overview of major developments in
literary theory and criticism with theoretical
and critical analysis of Hispanic texts.

574.* Linguistic Perspectives on Mexican -
American Spanish and Bilingualism (3) I II
Focuses principally on descriptive linguistic
analyses of Chicano language phenomena ex-
amined in sociolinguistic and psycholinguis-
tic contexts. Analysis will include phonologi-
cal and phonetic levels, although the primary
emphasis will be on morphosyntactic and lex-
ical realizations. Macro -sociolinguistic tools of
languages in contact/conflict, language shift,
language choice /preference, and language at-
titudes as well as specific linguistic behaviors
associated with Chicano bilingualism will
also be treated in depth. P, 310 (Identical with
LING 574 and MAS 574)

580. Introduction to Hispanic Linguistics (3)
[Rpt. /3 when topic varies] Introduction to
Hispanic linguistics. Representative topics in-
clude introduction to Spanish phonology, in-
troduction to Spanish morpho- syntax, history
of the Spanish language; Spanish in the
Americas.

581. Topics in Second Language Linguistic
Theories and Applications (3) [Rpt. /3 when
topics varies] Various topics, such as theories
and techniques of teaching Spanish, theories
of second language acquisition, applied lin-
guistics, theories of second language evalua-
tion.

582. Topics in Hispanic Linguistic Theories
and Applications (3) [Rpt. /3 when topic
varies] Various topics such as Hispanic so-
ciolinguistics, theoretical issues in Spanish
phonology, Spanish semantics, linguistic per-
spective on Mexican- American Spanish.

587. Testing and Evaluation in Foreign/
Second Language Programs (3) (Identical
with GER 587)

*May be convened with 400 -level course.

696. Seminar
a. Spanish Peninsular Literature (3)

[Rpt. /3]
b. Spanish American Literature (3) [Rpt. /3]
c. Mexican and Mexican American Litera-

ture (3) [Rpt. /3]
d. Hispanic Linguistics (3) [Rpt. /3]

Portuguese (PORT)
501.* Lusophone Literature to 1900 (3) Over-
view of literary periods and introduction to
the major literary figures of Portugal, Brazil,
and the Lusophone African countries (An-
gola, Mozambique, Cape Verde, Guine- Bissau,
and Porto Principe) from the beginning of
their literature to the present. P, 301a -301b.

530.* Brazilian Civilization (3) I 1993 -94 A
broad survey of Brazilian culture. Thematic
examination of some of the major cultural de-
velopments. Topics include: Brazilian popular
music, Afro -Brazilian culture, the role of wo-
men in Brazilian society, Brazilian popular
culture. P, 325.

549.* Brazilian Literature in Film (3) I 1994 -95
The masterpieces of Brazilian literature and
the great films based upon them. P, 301a or
301b. (Identical with LA S 549)

563. Studies in Brazilian Literature (3) I

1993 -94 Major works, authors and tendencies
in modern Brazilian literature. P, 301a -301b.
(Identical with LAS 563)

564. Studies in Portuguese Literature (3) II
Major works, authors and tendencies in the
literature of Portugal. P, 301a -301b.

596. Seminar
m. Mexican -American Heritage Bibliogra-

phy - A Library Seminar (3) [Rpt. /6
units] I (Identical with MAS 596m,
which is home)

*May be convened with 400 -level course.

Special Education and
Rehabilitation (SER)
Education Building, Room 412
(602) 621 -7822

Professors Amos P. Sales, Acting Head,
Candace S. Bos, James C. Chalfant,
William C. Healey, Bob G. Johnson
(Emeritus), Jeanne McRae McCarthy,
Inez Tucker (Emerita)

Associate Professors Shirin D. Antia,
Daniel Head, C. June Maker, S. Mae
Smith, John Umbreit

Assistant Professors Nancy Eldredge,
James Organist, Samuel Supalla

The department is committed to scholar-
ship and leadership in the development
of theory and practice related to the em-
powerment of individuals with dis-
abilities and special abilities. The depart-
ment's research, teaching, and service
address current issues in special educa-
tion, rehabilitation, and sign language
studies.

The department offers programs lead-
ing to the Master of Arts, Educational
Specialist, Doctor of Education, and Doc-
tor of Philosophy degrees with a major
in special education and rehabilitation.

Concentrations focus on rehabilitation
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counseling including counseling of the
deaf.

An undergraduate grade -point aver-
age of at least 3.00 is required for admis-
sion to full standing in a graduate de-
gree program. However, applicants with
undergraduate grade -point averages of
2.50 to 2.99 may be admitted on a provi-
sional basis. A master's degree (any
field) is a prerequisite for admission to a
specialist or doctoral program. Beyond
these minimal requirements, applicants
must also meet the specific admission re-
quirements for all majors offered in the
department.
*At the time of catalog production, the Master of
Education degree with a major in special educa-
tion was under review. Consult the department or
college regarding the status of this degree pro-
gram.

500.* Foundations of Special Education and
Rehabilitation (3) I II General characteristics
of exceptional /disabled persons in interre-
lated human service delivery systems.

501a.* Assessment and Instruction for Stu-
dents with Learning Problems (3) I II Proce-
dures, methods, strategies for informal diag-
nosis and remediation of students with
learning problems in the areas of reading,
spelling, handwriting, written expression,
mathematics and socialization. Strategies and
adaptations appropriate for use in the regular
elementary or the special classroom.

502.* Behavior Principles for the Handi-
capped (3) I II Use of behavior principles to
modify the behavior of handicapped persons,
especially moderately and severely hand-
icapped. 3R, 1L. P, 400.

503.* The Special Services in the Schools (3)
I II S Information to aid teachers in dealing
with responsibilities and concerns in school
settings with regard to P.L. 94 -142. Education
for All Handicapped Children Act Section 504
of the Rehabilitation Act, Family Education
Rights and Privacy Act, and other legal issues.

504.* Cultural and Linguistic Diversity in
Exceptional Learners (3) I Provides a theoreti-
cal base and practical approach to the study
of special needs of students with language
and cultural differences; basic premises of bi-
lingual special education and the interface of
the two fields.

505.* Introduction to Learning Disabilities
(3) I II Theories and history of programs for
the learning -disabled - definition, characteris-
tics, etiology. Degree candidates must com-
plete 500 prior to taking 505.

506. Issues in Learning Disabilities (3) II
Current issues in learning disabilities, includ-
ing the learning -disabled student in second-
ary school, early identification, career educa-
tion. P, 405/505.

507a -507b. Methods for Diagnosing Specific
Learning Disabilities (3 -3) I Educational and
psychological assessment of academic areas
and learning processes involving perception,
integration, and expression, with emphasis
on informal and formal assessment and diag-

nostic teaching. P, CR, 405/505 or department
permission; 593.

508. Teaching Elementary Students with
Learning Disabilities (3) II Remediation of ac-
ademic areas and cognitive processes involv-
ing perception, integration, and expression,
with emphasis on strategies for planning and
implementing instructional programs at the
elementary level. P, 405/505, 507a -507b and
permission of department; CR, 593, 594.
510.* Introduction to Mental Retardation and
Severe Disabilities (3) I History and philoso-
phy of educational programs for persons with
mental retardation and other developmental
disabilities; etiology, classification, and
characteristics, with consideration of educa-
tional, social, and psychological problems. P,
400 or CR.

512. Teaching Learning Disabled Adoles-
cents (3) I Intervention alternatives for teach-
ing the learning disabled adolescent at the se-
condary level. Emphasis on current
intervention methods and practices. P,
400/500.

513. Educating Students with Mental Retar-
dation and Severe Disabilities (3) II Methods
of developing age- appropriate and functional
programming, integration, community -based
instruction, and integrative source delivery
for students who have moderate to profound
retardation and other physical, sensory and
behavior disorders.
515.* Physical and Multiple Disabilities (3)
[Rpt. /1] I Physical and multiple impairments,
etiology, intervention practices, adaptations
needed, transferring and handling skills, and
integration into typical environments. Field
trips.
518. Nonoral Communication (3) [Rpt. /3] II
Techniques for assessment and intervention
of alternative communication skills other than
speech for students with severe disabilities.
Nonsymbolic communication skills develop-
ment for all ages; social interaction skills; aug-
mentative communication aids.
520. Low Vision and Visual Functioning (3) I
Anatomy and physiology of the eye; implica-
tions of visual disorders including visual field
losses; introduction to optics; use of optical
and nonoptical aids in classroom settings;
clinical and functional low vision assess-
ments, including assessing children with mul-
tiple impairments; and report writing. P, 521.
521.* Introduction to Visual Impairments
and Deaf -Blindness (3) I An overview of edu-
cational services for the student with visual
impairments and multiple sensory impair-
ments. An emphasis is placed on the psycho -
social effects of visual impairments on the in-
dividual and means of compensating for
those effects.
522a. Orientation and Mobility for Teachers
of Individuals with Visual Impairment I (3)
II Methods of teaching orientation and mobi-
lity skills to visually impaired and blind stu-
dents. Emphasis on the school -aged child,
with particular attention to concept develop-
ment, orientation skills, pre -cane skills, per-
sonal safety, and independent ambulation,
including an introduction to long -cane tech-
niques.

523a- 523b.* Tactile Communication (3 -3)
523a: Fundamentals of Braille reading and
writing, methods of teaching Braille and
preparation of materials. 523b: Beginning
abacus, Nemeth Code, Intermediate Braille,
preparation of materials for instructional use.
524. Methods of Teaching the Visually
Handicapped (3) II Curriculum development
and adaptation in various educational pro-
grams; adaptation of classroom materials and
procedures for use with blind and partially
sighted children and youth; emphasis on
methods of teaching academic and non-
academic skills and on educating students
with nonhandicapped peers. P, 521; CR, 593.

525.* Strategies of Vocational Development
and Supported Employment (3) II Systematic
study of the strategies used to place and re-
tain individuals with disabilities in paid, com-
munity employment. Topics to include job
development, consumer assessment, job
placement, job -site training, and follow -up.
P, 400.

530.* Education and Rehabilitation of Deaf
and Hard of Hearing Individuals (3) I Cur-
rent and historical perspectives; educational
and rehabilitative services; etiology; impact
on families, psychosocial, cognitive and intel-
lectual development and functioning of hear-
ing impaired individuals.

531a- 531b.* American Sign Language (4 -4) I
II Designed to develop intermediate ASL con-
versational skills in a variety of settings,
topics, and functions. P, 370b or department
permission. Must be taken in sequence.

532. Oral /Aural Development and Assess-
ment: Deaf and Hard of Hearing (3) II Devel-
opment of speech and speech reception skills;
assessment of speech intelligibility, articula-
tion, speech reading and auditory functioning
of deaf and hard of hearing children. P, 430/
530, SP H 583.

533a- 533b- 533c- 533d.* Special Topics in Deaf
Studies (3- 3 -3 -3) I II 533a: Introduction to the
structure of ASL; 533b: Language and cul-
tures of deaf communities; 533c: History of
the deaf community; 533d: ASL literature.
Classes will be offered on a rotating basis in
a- b -c -d- sequence; however, courses need not
be taken in sequence. P, 431b or permission of
department.

534. Language Development for the Excep-
tional Child (3) I Pragmatic, semantic and
syntactic aspects of pre -linguistic and linguis-
tic development in exceptional children and
youth; cognitive and social bases of language
development.

535. Assessment of Bilingual Exceptional
Learners (2) II Educational and psychological
assessment of bilingual students with em-
phasis on informal and formal evaluation
methods and procedures for purposes of
identification and educational planning. P,
507.

536. Teaching Bilingual Exceptional Learners
(2) II Instructional interventions and program
development for exceptional students from
culturally and linguistically diverse back-
grounds. Emphasis on current intervention
methods and practices. P, 508.
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537. Language and Reading Intervention for
Deaf and Hard of Hearing Children (3) II Re-
ceptive and expressive language assessment
techniques of language and reading interven-
tion and remediation for deaf and hard of
hearing children and youth. P, 534; CR, 594a.

538. Methods for Oral/Aural Communication
Development: Deaf and Hard of Hearing (3) I
Methods for teaching auditory and oral/aural
communication skills to deaf and hard of
hearing children and adolescents. P, 532; CR
594a.

539a- 539b- 539c.* Special Topics in Sign Lan-
guage Studies (3 -3 -3) I II Classes will be of-
fered on a rotating basis in the following
sequence -539a: ASL Acquisition and Bi-
lingualism; 539b: Language Policy, Planning
and Intervention; 539c: Methods and Mate-
rials of ASL Instruction. Courses need not be
taken in sequence. P, 431b or permission of
department.
540.* Education of Gifted Children (3) I Is-
sues in education of the gifted; discussion of
definitions, characteristics, development,
screening, identification, curriculum, teach-
ing strategies, and program development. P,
400.

541. Teaching the Gifted: Questioning Strat-
egies (3) II Mastery of skills involved in devel-
oping abstract thinking abilities in gifted chil-
dren by using the Hilda Taba Teaching
Strategies. Emphasis on using these sequen-
tial questioning methods in all content areas
and at all grade levels. P, 440/540.

542. Teaching the Gifted: Productive Think-
ing Models (3) I Mastery of skills involved in
developing productive thinking abilities in
gifted children by using teaching -learning
models developed by Parnes, Williams, Tay-
lor, Guilford, Renzulli and Treffinger at all
grade levels and in all content areas. P,
440/540.

543. Teaching the Gifted: Hierarchical Mod-
els (3) I 1990 -91 Introduction to general princi-
ples involved in providing a curriculum for
the gifted. Overview of ten teaching -learning
models commonly used with the gifted. Mas-
tery of skills involved in using the hierarchical
models with gifted students. P, 440/540.
544a- 544b -544c. ASL Discourse Processes (3
to 6 -3 to 6 -3 to 6) S 544a: Intensive ASL. 544b:
Introduction to Interpreting. 544c: Classroom
instruction in ASL. Courses need not be
taken in sequence. P, 431b or permission of
department.
550.* Introduction to Emotional or Behav-
ioral Disorders (3) I Issues in education of the
behavior disordered; discussion of history,
current issues, definitions, characteristics,
and theoretical perspectives. P, 400.
551. Teaching Children with Emotional or
Behavioral Disorders (3) II Assessment tech-
niques, academic and behavioral intervention
strategies, and classroom management with
emotionally or behaviorally disordered chil-
dren and youth.
555.* Rehabilitation of the Aged (3) II Em-
phasis on aging from the viewpoint of the
aging person and those working with the
aged.

560.* Introduction to Early Childhood Spe-
cial Education (3) I Focuses on the disabling
conditions impacting on preschool children,
programs available to serve them and critical
issues in this rapidly evolving field. P, 400.

561. Methods of Teaching Preschool Chil-
dren with Disabilities (3) II Deals with com-
petencies required to teach all categories of
disabilities found in preschool children except
deaf/blind. Field trips. P, 460, 560, 562, 575, CR
593.

562. Methods of Assessment for Preschool
Children with Disabilities (3) I Norm -
referenced and criterion -referenced instru-
ments for screening, diagnosis and assess-
ment of infants, toddlers, and preschool chil-
dren will be reviewed. Emphasis will be
placed on teacher involvement in the assess-
ment process. P, 400/500.

563. Client Assessment in Rehabilitation (3)
II Exploration of the world of work; critical
review of vocational choice theories; experi-
ences in the use and interpretation of individ-
ual assessment techniques. P, 565 or CR; ED P
458.

565. Principles of Rehabilitation (3) I Princi-
ples underlying rehabilitation programs and
interdisciplinary relationships of agencies en-
gaged in rehabilitation services.

568. Transition Methods (3) II Provides an
understanding of effective strategies for pro-
moting the smooth transition of students with
disabilities from school to work and adult
living.

570. Administration of Special Education
Programs (3) II Practical aspects of organiza-
tion and development of special education
programs, including philosophy, issue resolu-
tion, public relations, personnel, case finding,
evaluation, placement and records systems. P,
consult director before enrolling.

571. Supervision of Special Education (3) I
Practical aspects of supervising special educa-
tion programs and services; curriculum de-
velopment, service delivery models, staff de-
velopment, program development, and legal
issues and requirements.

572. Policy and Program Analysis in Special
Education (3) I Practical aspects of policy
analysis and program development/
evaluation in schools and other social agen-
cies that serve youth with disability and/or
giftedness.

575. Observation and Participation in Special
Education Programs (1 -3) [Rpt. /6 units] I II
Specific types of exceptional individual, psy-
chological and educational implications and
practices. Field trips, class observations and
seminars. P, 400/500.

578.* Prevention of Addictions (3) I Analysis
of addictive behaviors (e.g., drug addictions,
eating disorders, compulsive gambling) from
a psychosocial and biological perspective and
the implications of this analysis for primary,
secondary, and tertiary prevention of addic-
tions.

580. Medical Aspects of Disability (3) I Etiol-
ogy, therapy, and prognosis of the major dis-
abilities, including drug and alcohol; assess-

ment of physical capacities and limitations;
typical restorative techniques.

581. Psychosocial Aspects of Disability (3) I
Exploration of the psychological and so-
ciological aspects of disability; analysis of
somatopsychology, psychosomatics, and so-
cial psychology.

582. Principles and Practices of Vocational
Evaluation (3) I Understanding work skills
and labor market conditions; process of voca-
tional evaluation of rehabilitation clientele;
collecting and synthesizing evaluation data
and writing meaningful reports.

583. Counseling Practices in Rehabilitation
Setting (3) I Facilitation training of rehabilita-
tion professionals in their implementation of
counseling practices with varied ethnic, age,
disability, and dependency populations. 3R,
1L. Open to majors only.

584.* Problems of Drug Abuse (3) [Rpt. /1] II
Survey course for teachers, counselors, and
agency workers concerned with drug abuse;
examination of community, cultural, and edu-
cational approaches to drug use and abuse.

585. Vocational Planning and Placement (3)
II Problems of physical, mental, social, and
emotional disability, as they relate to the for-
mulation of a rehabilitation plan; exploration
of the various sources of occupational and ca-
reer choice information, job placement and
development. P, 565, 580, 563 or CR.

586. Psychosocial Assessment of the Deaf
Person (3) II Selection, administration, and in-
terpretation of various psychosocial evalua-
tion instruments used with deaf persons. P,
ED P 673, 674a.

587. Construction and Development of As-
sessment Samples (3) II Use of occupational
information, career exploration and job anal-
ysis techniques; development, construction,
standardization, and use of work samples
and related vocational assessment techniques.
P, 565, 582, 563.

588. Professional Problems and Ethical Con-
cerns in Rehabilitation Psychology (3) I Intro-
duction to the field of rehabilitation psychol-
ogy including an examination of ethical and
legal considerations in the practice of re-
habilitative psychology, foundational material
in professional psychology, and an overview
of the rules and functions of rehabilitation
psychology.

589. Counseling and Case Practices with the
Deaf (3) II Principles, methods, and tech-
niques of counseling and case practices with
deaf people in rehabilitation settings. P, 583.

590. Applied Research with Exceptional
Learners (3) II Review of principles and prac-
tices underlying applied research with excep-
tional learners; practice in preparation of
research proposals; conduct of research em-
phasized.

593. Internship (1-12) I II Special sections in
each concentration to be arranged in the de-
partment office.

594. Practicum
a. Communication Development for Deaf

and Hard of Hearing Children (1 -6) I II
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c. Teaching the Gifted (1 -6) [Rpt. /9 units] I
II S CR 440, 541, 542, 543.

595. Colloquium
a.* Substance Abuse Education (1) II
b. Language Learning and Reading Dis-

abilities (3) II (Identical with LRC 595b)
c. Mental Retardation and Severe Dis-

abilities (3) II P, 400.
d. Recent Advances in Special Education

and Rehabilitation (3 -6) I II
e. Bilingual Special Education (2) I
f. Emotional or Behavioral Disorders (3) I

Open to majors only.
k. Group Processes (3) I II

597. Workshop
a. Creativity and Giftedness (3) [Rpt./

9 units]
d. Woodcock -Johnson - Revised (1) S.

Open to majors only.

*May be convened with 400 -level course.

695. Colloquium
a. Issues, Trends, and Futures in Special

Education: Doctoral Think Tank (3) II
b. Emotional or Behavioral Disorders (3) II
c. Rehabilitation Psychology (3) [Rpt./

9 units] I II
d. Learning Disabilities (3) I
f. Sensory Impaired (3) II
g. Issues and Research in Educating the

Gifted (3) [Rpt. /9 units] II
h. Rehabilitation Administration (3) I II
j. Rehabilitation of the Deaf (3) II
1. Diagnosis in Rehabilitation Psychology

(3) II

Speech and Hearing
Sciences (SP H)
Speech Building, Room 104
(602) 621 -1644
Professors Audrey L. Holland, Head,

Daniel R. Boone (Emeritus), Richard F.
Curlee, Theodore J. Glattke, Thomas J.
Hixon, William R. Hodgson, Noel D.
Matkin, Ralph L. Shelton

Associate Professors Kathryn A. Bayles,
Linda Swisher

Assistant Professors Jeannette D. Hoit,
Yingyong Qi

Director Anthony B. DeFeo (Speech -
Language Clinic)

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with a major in
speech and hearing sciences.

A minimum of 24 undergraduate units
in speech and hearing sciences is re-
quired for admission without deficien-
cies. Such coursework must include six
units in normal communication devel-
opment and processes, six in speech -
language pathology and six in audiology.
Applicants must complete departmental
application forms and submit three let-
ters of recommendation. Scores on the
aptitude test of the Graduate Record Ex-

amination are required of all applicants
to the graduate programs, and doctoral
applicants must also submit a sample of
their scholarly writing.

The Master of Science program re-
quires the completion of 36 units of
coursework plus any additional course -
work assigned as deficiencies. Submis-
sion of a thesis as a part of the program
is optional.

The Doctor of Philosophy degree is
designed to provide the tools, knowl-
edge, and experience in research and not
to provide specialization in clinical pur-
suits.

500. Introduction to Quantitative Methods
and Research in Speech and Hearing Sci-
ences (2) I Study of measurement and re-
search design and their application in re-
search and professional. practice.

501. Professional Issues in Speech- Language
Pathology and Audiology (1) I Professional
practice issues including certification, licen-
sure, supervision, quality control, ethics,
federal and state legislation.

502. Principles of Neuroanatomy (4) II (Iden-
tical with Anat. 502)

510. Counseling Techniques in Communica-
tion Disorders (3) II Introduction to counsel-
ing the communication handicapped and
their families.

551.* Language Acquisition (3) II Principles
and processes of first language acquisition de-
scribed in relation to children's social and cog-
nitive development; first language acquisition
processes compared and contrasted to child
and adult second language acquisition and
language disorders. P, 350. (Identical with
LING 551)

552. Language Disorders in School Age Chil-
dren (3) II S The nature and treatment of lan-
guage disorders in children from grades K -12;
relationships between language and learning
disorders; assessment and treatment strat-
egies. P, 551.

553. Developmental Language Impairments
(3) I Topics include: language and non -
language characteristics and clinical manage-
ment of children with developmental
language impairment, acquired aphasia, bi-
lingualism and auditory disorders.
554. Adult Aphasia (3) II Etiology, evaluation
and therapy for language disorders associated
with brain damage. P, 370; 350 or 551.

555. Developmental Language Disorders (3) I
Research and clinical perspectives on etiol-
ogy, changing symptomatology, and manage-
ment; attention to related deficits, syndromes,
learning disabilities, and multicultural issues.
Case study focus. P, 451 or 551.

556. Adult Language Disorders (3) II Descrip-
tion and explanation of communication disor-
ders associated with stroke and aphasia, trau-
matic brain -injury, and dementing diseases.
Principles of assessment and treatment. P,
567.

558a -558b. Intermediate Clinical Studies:
Speech -Language Pathology (1 to 3-1 to 3)

[Rpt. /9 units] I II S Under faculty supervision,
students assess speech and language func-
tioning, develop treatment plans, and carry
out remedial programs based on empirical
data and current technology. 558b is in an
extern setting. Open to majors only. P, 451
or 571.

559a -559b. Intermediate Clinical Studies:
Audiology (1 to 3 -1 to 3) [Rpt. /9 units] I II S
Under faculty supervision, students assess
hearing impairments, formulate objectives,
and carry out remedial programs with em-
phasis on the application of research data and
current technology to clinical treatment.
Open to majors only. 559a is for majors con-
centrating in audiology; 559b is for majors
concentrating in speech -language -pathology.
P, or CR, 589.

560R.* Speech and Hearing Science Instru-
mentation (2) I Consideration of some com-
mon and specific instruments and methods
employed in speech and hearing laboratories
and clinics. P, 260, 280 or CR.

560L.* Speech and Hearing Science Instru-
mentation Laboratory (1) P, CR, 560R.

562. Psychophysical Acoustics (3) II Experi-
mental procedures and instrumentation;
study of psychoacoustics; stimulus integra-
tion, pitch and loudness limen and scales,
masking, and auditory fatigue; binaural hear-
ing; theory of signal detection. P, 280, 460.

563. Microcomputer Applications (2) II Basic
understanding of microcomputer operations
and its multiple functions; emphasis on com-
puter literacy, administrative /clinical applica-
tions and hands -on instruction.

567. Experimental Phonetics: Physiology (3)
Systematic examination of current experi-
mentation and research in speech as motor
behavior, with emphasis on physiological in-
vestigations of normal respiration, phonation,
resonance, and articulation; critical evaluation
of research design. P, 260. (Identical with
PSYC 567)

568. Experimental Phonetics: Acoustics and
Perception (3) Systematic examination of cur-
rent experimentation and research in speech
as acoustical and perceptual phenomena; crit-
ical evaluation of research design. P, 260.
(Identical with PSYC 568)

570R. Evaluation Process (2) I Study of prin-
ciples, methods and selected procedures in-
volved in the assessment of individuals with
communication disorders; attention to skills
in interviewing and preparation of reports. P,
370, 483; CR or subsequent registration in
570L (for majors).

570L. Laboratory in Evaluation Process (1) I
II Open to majors only. P, 570R or CR.

571R.* Articulation Disorders and Therapies
(2) I Etiology, diagnosis, prognosis, and
therapy for the articulatory aspects of com-
munication problems. P, 350; 370a; 367; CR or
subsequent registration in 571L (for majors).
571L.* Laboratory in Articulation Disorders
(1) I Open to majors only. P, 571R or CR.

572. Voice Disorders (3) I Etiology, diagnosis,
prognosis, and therapy for disorders of voice;
speech for the laryngectomized. P, 560.
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573. Nature and Treatment of Stuttering (2) I
Examines the problem of stuttering, its eval-
uation and management in children and
adults. P, 370.

574. Cleft Palate, Other Craniofacial Disor-
ders, and Communication (2) II Communica-
tion disorders associated with cleft palate and
other craniofacial defects. Speech assessment,
evaluation and treatment; survey of dental
and surgical services. P, 471R/L or 571 R/L.

575. Neuromotor Speech Disorders (3) II Na-
ture, cause, evaluation, and management of
neuromotor -based speech disorders in chil-
dren and adults. P, 567.

576. Communicative Aspects of Aging (2) I
Hearing, speech, voice, and language changes
in the elderly caused by aging and disease.
Emphasis on management of these problems.
(Identical with CERO 576)

577. Communication Disorders in Traumatic
Brain Injury (3) II S 1994 -95 Communication
consequences of traumatic brain injury with
special reference to the evaluation and man-
agement of persons with such injury. P, con-
sult department before enrolling

578. Voice and Resonance (2) I Nature, eval-
uation, and management of voice disorders,
alaryngeal voice, and professional voice. P,
260.

580. Community and Industrial Audiology
(2) II Hearing conservation in industry,
schools, and the community; auditory and
non -auditory effects of noise, noise assess-
ment, control, and protective procedures.

581. Evaluation and Selection of Hearing
Aids (3) I Development of hearing aid evalua-
tions; circuitry of hearing aids and their phys-
ical characteristics; speech intelligibility and
the electroacoustics of low- fidelity circuitry;
patient evaluation and counseling. P, 483.

582. Hearing Disorders and Special Tests (3)
II Pathologies of the hearing mechanism, and
their auditory manifestations. Special au-
diologic procedures to differentiate site of le-
sion.

583.* Principles of Audiology (3) I II Basic
principles and techniques of audiological test-
ing, etiologies of hearing impairment, and
intervention strategies. P, 280 or graduate
standing.

584.* Audiologic Rehabilitation: Adults (3) II
Speech reading; auditory training; problems
encountered with amplification units; social,
psychological, educational, speech, and lan-
guage difficulties encountered by the hearing
handicapped. P, 280, 483.

585. Audiologic Habilitation: Children (3) I
Amplification, room acoustics, auditory and
visual processing, evaluation and remedial
programming for children with mild to mod-
erate hearing impairment. P, 483 or 589.

586.* Child Audiology (3) II Study of the de-
velopment and disorders of the auditory sys-
tem; audiometric evaluation and differential
diagnosis in infants and children; psychologi-
cal, auditory, and educational aspects of the
habilitation of aurally handicapped children.
P, 280, 483.

588. Electrophysiologic Evaluation of the Au-
ditory and Vestibular Systems (3) II Tech-
niques, normative data, and clinical inter-
pretation of auditory- evoked potential and
electronystagmography tests.

589. Advanced Audiologic Evaluation (3) I
Principles and techniques of administering
and interpreting the comprehensive au-
diologic evaluation. 3R, 3L. P, 280, 483.

595. Colloquium
a. Current Problems in Speech and Hear-

ing Sciences (1) [Rpt. /5] I II

596. Seminar
a. Experimental Phonetics (1 -3) [Rpt. /2 or 9

units] I II
b. Clinical Audiology (1 -3) [Rpt. /2 or 9

units] I II
c. Hearing -Physiology and Psycho -

physics (1 -3) [Rpt. /2 or 9 units] I II
d. Language and Language Disorders (1 -3)

[Rpt. /2 or 9 units] I II
e. Speech Pathology (1 -3) [Rpt. /2 or 9

units] I II

*May be convened with 400 -level course.

600. Research Methods in Communication
Sciences and Disorders (3) II Design and ex-
ecution of descriptive and experimental re-
search in communication sciences and disor-
ders.

658a -658b. Advanced Clinical Studies:
Speech- Language Pathology (1 -3 to 1 -3)
[Rpt. /9 units] I II S With faculty consultation
and supervision, students assume respon-
sibility for all aspects of case management of
children and adults. Exposure to clinical re-
search methods and interdisciplinary staff -
ings. 658b is in an extern setting. P, 558a or
558b.

659. Advanced Clinical Studies: Audiology
(1 -3) [Rpt. /9 units] I II S With faculty consulta-
tion and supervision, students assume re-
sponsibility for all aspects of case manage-
ment of adults and children. Exposure to
clinical research methods and interdisciplin-
ary staffings. Open to majors only. P or CR,
589.

665R. Aerodynamic Evaluation and Manage-
ment of the Speech Mechanism (2) II Princi-
ples and clinical methods of aerodynamic
evaluation and management of the disor-
dered speech mechanism, with practical ex-
perience provided through case studies and
class experiments. P, 260, 460R/L, 567.

665L. Aerodynamic Evaluation and Manage-
ment of the Speech Mechanism Laboratory
(1) P, CR, 665R.

693. Internship
a. Speech Pathology (1 -6) I II Open to ma-

jors only.
b. Audiology (1 -6) I II Open to majors

only.

695. Colloquium
a. Motor Control (2) [Rpt. /8 units] II (Iden-

tical with EXSS 695a)

696. Seminar
a. Experimental Phonetics (1 -3) [Rpt./

9 units] I II
b. Clinical Audiology (1 -3) [Rpt. /9 units] I

II

c. Hearing- Physiology and Psycho -
physics (1 -3) [Rpt. /9 units] I II

d. Language and Language Disorders (1 -3)
[Rpt. /9 units] I II

e. Speech Pathology (1 -3) [Rpt. /9 units] I II

Statistics (STAT)
Economics Building, Room 200
(602) 621 -4158

Professors Yashaswini Mittal, Head, Dan
Bailey, (Emeritus), J.L. Denny, Jean E.
Weber

Associate Professors Scott Emerson,
A. Larry Wright

Assistant Professor Chengda Yang

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with major in sta-
tistics. Since statistics is an interdis-
ciplinary field, students are encouraged
to take courses in other areas. A student
is expected to get a broad view of both
theoretical and applied statistics.

To be admitted, an applicant must
have completed the equivalent of an un-
dergraduate degree in a quantitative
field from a recognized institution, at
least nine semester units of calculus and
at least 6 semester units of upper divi-
sion mathematics, and must carry a min-
imum grade point average of 3.00. Appli-
cants are asked to submit scores on the
Graduate Record Examination.

All graduate students are required to
take 560a, 566a -566b, 551, 552, 548, 595
(at least two units), 597 (at least one
unit), and 641. The Master's degree re-
quires a minimum of 33 units. A Mas-
ter's examination based on the first five
of the required courses is offered every
summer. A student must pass this exam
within two years of admission.

To be admitted to the doctoral pro-
gram, a student must pass the Master's
examination at the Ph.D. qualifying
level. The doctoral degree requires a
minimum of 39 units beyond the re-
quirements for the minor and disserta-
tion. These 39 units must include all re-
quired courses for the Master's degree
plus 667, 668 and MATH 563a or equiv-
alent. A minimum of 18 units of disserta-
tion credit is required.

Ph.D. candidates with other majors
who wish to minor in Statistics are re-
quired to take 19 units of approved
courses which must include 551, 552,
566a and 566b and at least one unit of
597.

Areas of specialty for the faculty in-
clude clinical trials, extreme value the-
ory, image analysis, inference and proba-
bility.
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573. Nature and Treatment of Stuttering (2) I
Examines the problem of stuttering, its eval-
uation and management in children and
adults. P, 370.

574. Cleft Palate, Other Craniofacial Disor-
ders, and Communication (2) II Corr arnunica-
tion disorders associated with deft palate and
other craniofacial defects. Speech assessment,
evaluation and treatment; survey of dental
and surgical services. P, 471R/L or 571 R/L.

575. Neuromotor Speech Disorders (3) II Na-
ture, cause, evaluation, and manage ment of
neuromotor -based speech disorders in chil-
dren and adults. P, 567.

576. Communicative Aspects of Aging (2) 1
Hearing, speech, voice, and language changes
in the elderly caused by aging and disease.
Emphasis on management of these problems.
(Identical with CERO 576)

577. Communication Disorders in Traumatic
Brain Injury (3) II S 1994 -95 Commis- nication
consequences of traumatic brain injury with
special reference to the evaluation and man-
agement of persons with such injury- P, con-
sult department before enrolling

578. Voice and Resonance (2) I Nature, eval-
uation, and management of voice disorders,
alaryngeal voice, and professional voice. P,
260.

580. Community and Industrial Audiology
(2) II Hearing conservation in ii- dustry,
schools, and the community; auditory and
non -auditory effects of noise, noise assess-
ment, control, and protective procedures.

581. Evaluation and Selection of It
Aids (3) I Development of hearing aid evalua-
tions; circuitry of hearing aids and their phys-
ical characteristics; speech intelligibility and
the electroacoustics of low- fidelity circuitry;
patient evaluation and counseling. P, 483.

582. Hearing Disorders and Special Tests (3)
II Pathologies of the hearing mechanism, and
their auditory manifestations. Special au-
diologic procedures to differentiate site of le-
sion.

583.* Principles of Audiology (3) I II Basic
principles and techniques of audiological test-
ing, etiologies of hearing impairment, and
intervention strategies. P, 280 or graduate
standing.

584.* Audiologic Rehabilitation: Adults (3) II
Speech reading; auditory training; problems
encountered with amplification units; social,
psychological, educational, speech, and lan-
guage difficulties encountered by the hearing
handicapped. P, 280, 483.

585. Audiologic Habilitatio.ro: Children (3) I
Amplification, room acoustics, auditory and
visual processing, evaluation and remedial
programming for children with mild to mod-
erate hearing impairment. P, 483 or 589
586.* Child Audiology (3) II Study of the de-
velopment and disorders of the auditory sys-
tem; audiometric evaluations and differential
diagnosis in infants and children; psychologi-
cal, auditory, and educational aspects of the
habilitation of aurally handicapped children.
P, 280, 483.

588. Electrophysiologic Evaluation of the Au-
ditory and Vestibular Systems (3) II Tech-
niques, normative data, and clinical inter-
pretation of auditory- evoked potential and
electronystagmography tests.
589. Advanced Audiologic Evaluation (3) I

Principles and techniques of administering
and interpreting the comprehensive au-
diologic evaluation. 3R, 3L. P, 280, 483.

595. Colloquium
a. Current Problems in Speech and Hear-

ing Sciences (1) [Rpt. /5] I II

596. Seminar
a. Experimental Phonetics (1 -3) [Rpt. /2 or 9

units] I II
b. Clinical Audiology (1 -3) [Rpt. /2 or 9

units] I II
c. Hearing- Physiology and Psycho -

physics (1 -3) [Rpt. /2 or 9 units] I II
d. Language and Language Disorders (1 -3)

[Rpt. /2 or 9 units] I II
e. Speech Pathology (1 -3) [Rpt. /2 or 9

units] I II
*May be convened with 400 -level course.

600. Research Methods in Communication
Sciences and Disorders (3) II Design and ex-
ecution of descriptive and experimental re-
search irk communication sciences and disor-
ders.

658a -658b. Advanced Clinical Studies:
Speech - Language Pathology (1 -3 to 1 -3)
[Rpt. /9 units] I II S With faculty consultation
and supervision, students assume respon-
sibility for all aspects of case management of
children and adults. Exposure to clinical re-
search methods and interdisciplinary staff -
ings. 658.b is in an extern setting. P, 558a or
558b.

659. Advanced Clinical Studies: Audiology
(1 -3) [Rpt. /9 units] I II S With faculty consulta-
tion and supervision, students assume re-
sponsibility for all aspects of case manage-
ment of adults and children. Exposure to
clinical research methods and interdisciplin-
ary staffings. Open to majors only. P or CR,
589.

665R. Aerodynamic Evaluation and Manage-
ment of the Speech Mechanism (2) II Princi-
ples and clinical methods of aerodynamic
evaluation and management of the disor-
dered speech mechanism, with practical ex-
perience provided through case studies and
class experiments. P, 260, 460R/L, 567.

665L. Aerodynamic Evaluation and Manage-
ment of the Speech Mechanism Laboratory
(1) P, CR, 665R.
693. Internship

a. Speech Pathology (1 -6) I II Open to ma-
jors only.

b. Audiology (1 -6) I II Open to majors
only.

695. Colloquium
a. Motor Control (2) [Rpt. /8 units] II (Iden-

tical with EXSS 695a)
696. Seminar

a. Experimental Phonetics (1 -3) [Rpt./
9 units] I II

b. Clinical Audiology (1 -3) [Rpt. /9 units] I
II

c. Hearing -Physiology and Psycho -
physics (1 -3) [Rpt. /9 units] I II

d. Language and Language Disorders (1 -3)
[Rpt. /9 units] I II

e. Speech Pathology (1 -3) [Rpt. /9 units] I II

Statistics (STAT)
Economics Building, Room 200
(602) 621 -4158

Professors Yashaswini Mittal, Head, Dan
Bailey, (Emeritus), J.L. Denny, Jean E.
Weber

Associate Professors Scott Emerson,
A. Larry Wright

Assistant Professor Chengda Yang

The department offers programs leading
to the Master of Science and the Doctor
of Philosophy degrees with major in sta-
tistics. Since statistics is an interdis-
ciplinary field, students are encouraged
to take courses in other areas. A student
is expected to get a broad view of both
theoretical and applied statistics.

To be admitted, an applicant must
have completed the equivalent of an un-
dergraduate degree in a quantitative
field from a recognized institution, at
least nine semester units of calculus and
at least 6 semester units of upper divi-
sion mathematics, and must carry a min-
imum grade point average of 3.00. Appli-
cants are asked to submit scores on the
Graduate Record Examination.

All graduate students are required to
take 560a, 566a -566b, 551, 552, 548, 595
(at least two units), 597 (at least one
unit), and 641. The Master's degree re-
quires a minimum of 33 units. A Mas-
ter's examination based on the first five
of the required courses is offered every
summer. A student must pass this exam
within two years of admission.

To be admitted to the doctoral pro-
gram, a student must pass the Master's
examination at the Ph.D. qualifying
level. The doctoral degree requires a
minimum of 39 units beyond the re-
quirements for the minor and disserta-
tion. These 39 units must include all re-
quired courses for the Master's degree
plus 667, 668 and MATH 563a or equiv-
alent. A minimum of 18 units of disserta-
tion credit is required.

Ph.D. candidates with other majors
who wish to minor in Statistics are re-
quired to take 19 units of approved
courses which must include 551, 552,
566a and 566b and at least one unit of
597.

Areas of specialty for the faculty in-
clude clinical trials, extreme value the-
ory, image analysis, inference and proba-
bility.
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motion pictures; basic problems faced by the
professional actor seeking employment in
these media; on camera experience with di-
rected exercises and dramatic scenes. 2R, 3L.
P, 151, audition.

595. Colloquium
a. Evaluation of Dance and Body Tech-

niques (3) I (Identical with DNC 595a)

596. Seminar
d.* Dance -Related Art Forms (3) II 1994 -95

(Identical with DNC 596d, which is
home)

597. Workshop
a.* Technical Production (1 -6) [Rpt. /20

units] I II S
b.* Costume Production (1 -6) [Rpt. /20

units] I II S
c.* Lighting Production (1 -6) [Rpt. /20 units]

I II S
d.* Sound Production (1 -6) [Rpt. /20 units] I

II S
e.* Scenic Production (1 -6) [Rpt. /20 units] I

IIS
f.* Performance (1 -6) [Rpt. /20 units] I II S

*May be convened with 400 -level course.

600. Introduction to Graduate Study of
Drama (3) I Methods and materials for re-
search in theatre and drama; introduction to
the bibliography of these fields; organization
and form of thesis.

605. Advanced Voice and Movement for the
Actor I (3) [Rpt. /1] I Advanced study and ex-
ercise in voice and movement for the actor:
relaxation, breathing, physical and vocal free-
dom, resonance, articulation and improvisa-
tion including the Linklater Approach, I.P.A.,
and Neutral Mask. 6S. P, audition.

606. Advanced Voice and Movement for the
Actor II (3) [Rpt. /1] II Continued advanced
study and exercise in voice and movement for
the actor: standard stage speech, stage di-
alects, period customs, manners and move-
ment. 6S. P, audition.

640. Dramatic Criticism: Tragedy (3) I Com-
parative analysis of tragedy and theories of
tragedy from antiquity to the present for stage
and screen; writing of critical papers.

641. Dramatic Criticism: Comedy (3) II Com-
parative analysis of comedy and comic theory
from antiquity to the present for stage and
screen; writing of critical papers.

642. Advanced Studies in Theatre History (3)
I II Concentrated study in theatre history,
with major emphasis on the physical theatre,
standard scholarly works, and source mate-
rials.

644. History of the American Theatre (3) II
Studies in the American theatre and drama.
Directed and individual projects will be as-
signed.

650. Experimental Theatre I (3) I Post -
Stanislaysky experimental theatre techniques
and theories of the first half of the twentieth
century. Rehearsal and performance of select
projects.

655. Advanced Directing I (3) I Techniques of
stage directing, including play analysis,
director -actor communication, director -
designer communication, blocking, move-

ment, composition; use of directorial style
and the adaptation of directorial philoso-
phies. 2R, 2S.

656. Advanced Directing II (3) II Techniques
of analyzing and staging classical texts for a
contemporary audience; use of directorial
style and the adaptation of directorial phi-
losophies with an emphasis on staging the
plays of Shakespeare. 2R, 2S. P, 449, 655.

696. ** Seminar
a. Contemporary Trends (1 -3) [Rpt./

6 units] I II
b. Special Topics in Acting (1 -3) [Rpt./

6 units] I II
c. Special Topics in Directing (1 -3) [Rpt./

6 units] I II
d. Musical Theatre Production (1 -3) [Rpt./

6 units] I II
e. Special Topics in Playwriting (3) [Rpt./

6 units] P, permission of instructor.
h. Special Topics in Stage Costume Con-

struction (1 -3) [Rpt. /6 units] I
i. Period Design Style (1 -3) [Rpt. /6 units] II
1. Special Topics in Costume Design (2 -3)

[Rpt. /6 units] P, 429.
m. Special Topics in Design (2) [Rpt. /6

units] I P, 401/501.

* *Students may earn a maximum of 9 units in T
AR 696, with a maximum of 6 units in any one
area.

Toxicology
(See Pharmacology and Toxicology,
College of Pharmacy)

Veterinary Science (VSC)
Pharmacy -Microbiology Building,
Room 203
(602) 621 -2355

Professors Charles R. Sterling, Head,
Robert B. Chiasson, Ed W. Cupp,
Leonard W. Dewhirst (Emeritus),
Lynn A. Joens, C. John Mare, Ray-
mond E. Reed (Emeritus), James N.
Shively (Emeritus), Norval A. Sinclair,
J. Glenn Songer

Associate Professors Ronald W. Hilwig,
Robert J. Janssen (Emeritus), Donald V.
Lightner, David W. Sammons

Assistant Professor Michael W. Riggs

The department offers programs leading
to the Master of Science and Doctor of
Philosophy degrees in pathobiology. The
program offers an integrative approach
to the basic animal and comparative
health sciences with areas of study in
immunology /pathology of disease; mi-
crobial pathogenesis; epidemiology, di-
agnosis and prevention of disease.

Applicants for admission shall hold an
undergraduate or higher degree in the

basic sciences. In addition to the applica-
tion materials submitted to the Graduate
College, applicants must submit to the
department scores from the General Test
of the Graduate Record Examination.
The department recommends that scores
in the advanced biology section be sub-
mitted if available. Foreign students
must demonstrate English proficiency by
earning a score of greater than 550 on
the TOEFL or by completing two aca-
demic years or a baccalaureate degree at
an institution where English is the me-
dium of instruction, as prescribed by the
Graduate College. The department re-
quires that three letters of recommenda-
tion and a statement of intent, written
by the applicant declaring career objec-
tives and research experience be submit-
ted.

Master of Science: Degree requirements
include at least 30 units of graduate
credit: 18 units of core courses in pathol-
ogy, microbiology, immunology, bio-
chemistry, and cell biology; 6 units of
thesis; seminar units; an overall GPA of
3.0; an acceptable thesis; a manuscript in
a form suitable for publication; and a fi-
nal oral examination.

Doctor of Philosophy: Doctoral students
must complete 69 units of graduate
credit including the M.S. core, 36 units in
the major and 18 units of dissertation. At
least 6 semesters of essentially full -time
graduate study is required with 30 units
of graduate credit in the major field com-
pleted at the University of Arizona. De-
gree requirements of the student include
passage of a doctoral preliminary exam-
ination, an acceptable dissertation, one
or more manuscripts suitable for pub-
lication, and a doctoral oral defense.

Minor: At least one minor is required
by the graduate college and may be
chosen from any graduate program, in-
cluding pathobiology, as approved by
the graduate committee.
500a- 500b.* Animal Anatomy and Physiol-
ogy (3 -3) Physiology, gross and comparative
anatomy. 500a: Nervous, musculoskeletal, im-
mune, hemolymphatic, circulatory, and renal
systems. 500b: Respiratory, digestive, endo-
crine and reproductive systems. 500a is not
prerequisite to 500b. P, ECOL 181, 182; CHEM
243a; MATH 117R/S.

503R.* Biology of Animal Parasites (3) I Biol-
ogy of host -parasite relationships with em-
phasis on parasites of veterinary and human
importance. Parasite morphology and phys-
iology, life cycles, epidemiology, pathogenesis
and zoonotic potential. P, 8 units of biology or
microbiology. (Identical with ECOL 503R,
ENTO 503R and MBIM 503R)

503L.* Parasitology Laboratory (1) I Parasite
morphology and diagnostic laboratory tech-
niques. P, 9 units of ecology or microbiology,
CR, 503R. (Identical with ECOL 503L, ENTO
503L and MBIM 503L)
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504.* Molecular Parasitology (3) II GRD The
molecular details of parasites, cell biology and
biochemistry of host and host cell interac-
tions. P, 403R, BIOC 460/462a. (Identical with
MBIM 504).

505.* Animal Diseases (3) I Survey of
selected diseases of domestic animals.

519.* General Immunological Concepts (3) I
(Identical with MBIM 519)

520.* Pathogenic Bacteriology (3) II (Identical
with MBIM 520R)

523.* Mechanisms of Disease (4) II General
pathology of animal and selected human dis-
eases with emphasis on pathogenesis, pa-
thophysiology, and morphologic changes at
the macroscopic, microscopic and molecular
levels. Recitation will stress general mecha-
nisms of disease. Laboratory will reinforce re-
citation and stress recognition of disease in
organs and tissues at the gross and micro -
sopic levels. 3R, 1L. P, 400a -400b, 459 or CR,
MIC 205, MIC 419 or equivalent or instructor
approval. (Identical with MBIM 523 and TOX
523).

526.* Bio- Analytical Techniques (2) I 1993 -94
(Identical with ENTO 526)

527.* Insect Chemical Ecology (2) I 1993 -94
(Identical with ENTO 527)

538.* Ecology of Infectious Disease (3) II
Ecology of the major infectious diseases of
humans and other animals. P, 419 or 420.
(Identical with MBIM 538)

543.* Research Animal Methods (3) I Regula-
tions, care; diseases and techniques involving
common laboratory animals used in research
and teaching programs. (Identical with AN S
543, BIOC 543, MBIM 543)

549.* Diseases of Wildlife (3) II Important
diseases of wildlife. Disease mechanisms, in-
fectious agents, diagnostic procedures, and
post -mortem techniques as well as a survey of
selected but generally well- recognized dis-
eases of wildlife. (Identical with WFSC 549)

550R.* Medical Mycology (2) II (Identical
with MBIM 550R)

550L.* Medical Mycology Laboratory (2) II
(Identical with MBIM 550L)

552.* Medical- Veterinary Entomology (4)
[Rpt. /3] II (Identical with ENTO 552)

556.* Aquaculture (3) II 1991 -92 (Identical
with WFSC 556)

558.* Comparative Vertebrate Anatomy (4) I
Evolution and gross structure of vertebrate
organ systems. 2R, 6L. P, 8 units of animal
biology. (Identical with ECOL 558)

559.* Comparative Vertebrate Histology (4) II
Identification, phylogeny, and function of
normal vertebrate tissues. 2R, 6L. P, 12 units
of animal biology. A vertebrate anatomy and/
or systematics course is strongly recom-
mended. (Identical with ECOL 559)

565. Shrimp Pathology (3) [Rpt. /1] S Com-
prehensive lectures and practical laboratory
training on the current methods used to diag-
nose, prevent and treat the principal diseases
of cultured penaeid shrimp. Field trip. Fee. P,
B.S., M.S., and/or D.V.M. in biological and /or
medically oriented fields.

566.* Physiology Laboratory (2) II (Identical
with ECOL 566)

568.* Comparative Physiology (3) II (Identical
with ECOL 568)

*May be convened with 400 -level course.

601. Experimental Surgery (2) II 1993 -94 Ex-
ercises in the surgical procedures commonly
necessary in animal experimentation, includ-
ing aseptic technique, anesthesiology, surgical
operations, and care of the postsurgical pa-
tient. 1R, 3L. P, 3 units of mammalian anat-
omy.

612. Biological Electron Microscopy (4) I

(Identical with MCB 612)

630. Experimental Methods for Research (4)
II (Identical with MBIM 630)

649. Fishery -Water Quality and Toxicology
(3) I (Identical with WFSC 649)

680. Pathophysiology (3) II Principles of sys-
temmic disease processes. Physical, chemical
or cellular events which alter body functions
or produce disease. P, 400a- 400b /500a -500b,
405/505 and 423R/523R or equivalent.

Water Resources
See Hydrology and Water Resources)

Watershed Management
(See Renewable Natural Resources)

Wildlife and Fisheries Science
(See Renewable Natural Resources)
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UNIVERSITY LIBRARIES, RESEARCH AND
SERVICE FACILITIES

Libraries
The University Library system contains
almost 9,000,000 items, including books,
periodicals, microforms, maps, govern-
ment publications, manuscripts, and
non -book media. Basic holdings cover all
fields of instruction, and there are es-
pecially strong collections in anthropol-
ogy, geology, arid lands, Spanish and
Latin American language and literature,
American agriculture, Southwestern
Americana, Arizoniana, 20th century
photography, history of science, science
fiction, and 18th- and 19th- century Brit-
ish and American literature. Through
the library the University is a member of
the Center for Research Libraries and
the Association of Research Libraries.
The library is also a member of the
AMIGOS Bibliographic Network and
through that and other agencies can bor-
row materials for student and faculty re-
search on interlibrary loan. The Library
offers reference service, on -line search-
ing of computerized databases, and bib-
liographic course -related instruction.
The library is in the process of bringing
up a Campus Information System called
SABIO, which includes an on -line cat-
alog.

The University Library system consists
of the Main Library which houses the
Central Reference Department, the Me-
dia Center, the Map Collection, the Cur-
rent Periodicals and Reserve Book
Room, and the Newspapers and Mi-
croforms Collection; the Science -
Engineering Library; and the following
Branch Collections; the Oriental Studies
Collection, the Music Collection, the
Center for Creative Photography, the
Southwest Folklore Center, Special Col-
lections and the Architecture Library.
Three large but separate library facilities
are the College of Law Library, the Ari-
zona Health Sciences Library, and the
Arizona State Museum Library. In addi-
tion, several other departmental libraries
such as the Division of Economic and
Business Research Library, the Steward
Observatory Library, the Herbarium,
and the Lunar and Planetary Services Li-
brary have been established to serve spe-
cial research needs.

CENTRAL REFERENCE -Houses the li-
brary's main card catalog and reference
materials for the social sciences, fine arts
and humanities.

MEDIA CENTER -Houses all the li-
brary's non -book materials except micro-

forms and music tapes and records. the
Film department was added in 1988.

MAP COLLECTION -A depository for
USGS maps, houses a fully cataloged
collection of more than 200,000 maps on
every subject.

CURRENT PERIODICALS /RESERVE
BOOK ROOM -Displays current issues
of the 5200 -plus periodicals received in
the Main Library, and manages the read-
ing materials put on reserve for class
use.

NEWSPAPERS AND MICROFORMS
COLLECTION -Displays current issues
of the more than 150 newspapers to
which the library has a collection of mi-
croforms which numbers nearly 2 mil-
lion.

SCIENCE -ENGINEERING LIBRARY -
Houses all materials on science and
technology; has more than 500,000 vol-
umes, almost 1,500,000 microforms, and
displays current issues of its 4,500 -plus
periodicals.

MUSIC LIBRARY -Houses the library's
collection of music -related books,
periodicals, and indexes, as well as
50,000 scores, 15,000 pieces of sheet mu-
sic and 25,000 recordings. Facilities for
listening are provided.

CENTER FOR CREATIVE PHOTOG-
RAPHY- Houses the library's archive of
over 100 famous 20th century photogra-
phers. The Center's collections are inter-
nationally known.

SOUTHWEST FOLKLORE CENTER -
Houses musical tapes and manuscript
archives of Southwest music and
folklore.

SPECIAL COLLECTIONS -Houses the
library's collections of Arizoniana and
Southwest Americana, special subject
collections, rare books, fine printing,
manuscripts, and The University of Ari-
zona archives.

ORIENTAL STUDIES COLLECTION -
Houses books, periodicals and news-
papers in the Chinese, Japanese, Arabic,
Persian, Turkish and other Oriental lan-
guages and has over 160,000 items.

LAW LIBRARY -This library now con-
tains more than 194,000 volumes, includ-
ing the reported cases of all the juris-
dictions in the United States and sub-
stantially all the English reported cases;
American and English statutory

law; decisions of federal administrative
agencies; complete sets of leading legal
periodicals; a carefully selected collec-
tion of legal encyclopedias, digests,
treatises, and textbooks; and a develop-
ing collection of civil law with emphasis
on Latin America.

THE HEALTH SCIENCES LIBRARY -
This specialized library, which services
the University Hospital as well as the
Colleges of Medicine, Nursing and Phar-
macy. It contains over 170,000 cataloged
volumes and receives approximately
3,600 serial titles. The collection includes
books, journals, and nonprint materials
in the health sciences.

ARCHITECTURE LIBRARY -Houses a
collection with emphasis on the topics of
design, architectural history and theory,
building technology, and desert architec-
ture and design communications, in-
cluding over 14,000 cataloged volumes,
120 periodicals and over 27,000 slides for
architecture faculty use.

Research and Special Public
Service Units
The following divisions are a part of or
are affiliated with the University. Addi-
tional information regarding their organ-
ization and services may be obtained
upon inquiry to the director concerned.

THE AGRICULTURAL EXPERIMENT
STATION (1890), one of the divisions of
the College of Agriculture, is responsible
for the basic and applied research pro-
grams in the schools, departments, and
other units within the College of Agri-
culture. It is administered by the Direc-
tor of the Experiment Station. Modern
facilities for laboratory and field research
and extension, as well as graduate and
undergraduate teaching, are available on
the university campus and at agri-
cultural centers throughout the state of
Arizona, including the Santa Rita Experi-
mental Range. Research is also con-
ducted on farms, orchards, ranches,
rangelands, and forests in cooperation
with farmers, ranchers, and officials of
various state and federal agencies.

THE ARIZONA ARTHRITIS CENTER
(1977) is a multidisciplinary organization
which is university -wide and contains
physicians, basic scientists, allied health
personnel and a variety of other health
professionals interested in research, ed-
ucation and comprehensive care of pa-
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tients with arthritis, rheumatic and re-
lated diseases. The center's activities
cover both basic and clinical research.
Multiple programs in the area of basic
mechanisms of disease in rheumatoid
arthritis, systemic lupus erythematosus,
metabolic bone disease, scleroderma,
inflammatory muscle disease, spon-
dyloarthropathies and various autoim-
mune diseases are actively being pur-
sued.

There is a large clinical pharmacology
study unit within the center. Basic work
on the immunology of inflammatory cell
function and the immunology of bone
formation and destruction is being stud-
ied. There is a large area of research and
the development of artificial joint pros-
thesis and biomaterials. Basic educa-
tional and health sciences research in
rheumatic diseases are also carried on at
the center.

Educational activities are carried on at
the level of medical student, postgradu-
ate trainees in primary care medicine,
specialists in the area of orthopedics,
rheumatology, joint replacement surgery
as well as physical and occupational
therapy and podiatry. There are exten-
sive programs in patient education and
postgraduate and continuing educa-
tional programs in the state, region and
nation. The patient care model of inter -
disciplinary team care is emphasized.
There are large programs in both adult
and pediatric rheumatic disease care
that provide for statewide consultative
programs.

The Arizona Arthritis Center is a divi-
sion of the College of Medicine report-
ing to the Dean of the College. This pro-
gram, however, includes faculty and
staff in the college as well as on main
campus and is linked to staff and univer-
sity physicians in University Physicians,
Inc. and University Medical Center.
THE ARIZONA CANCER CENTER
(1976) is a comprehensive cancer center
officially designated by the National
Cancer Institute. The center has as its
mission to significantly contribute to re-
search related to the understanding, di-
agnosis, treatment and prevention of
cancer. To attain its goal, the Arizona
Cancer Center pursues the following ob-
jectives:
1. Serve as a major geographic resource

which is comprehensive in the scope
of its activities

2. Promote excellence in basic and clini-
cal cancer research, patient care and
professional training and education

3. Facilitate and coordinate cancer -
related programs at The University of
Arizona

4. Develop an outreach program to serve
the State of Arizona

The Arizona Cancer Center has been in-
volved with planning educational, clini-
cal and scientific activities. The center's
commitments have included educational
programs for medical and graduate stu-
dents as well as teaching of practitioners
and allied health professionals at local
and national continuing medical educa-
tion programs. Graduate degree pro-
grams in cancer biology were opened at
The University of Arizona in 1988 with
the support of faculty from the Arizona
Cancer Center. Opportunities exist for
medical students to work in cancer -
related projects with faculty throughout
the College of Medicine. The monthly
Tumor Board at the Arizona Cancer Cen-
ter is open to all interested persons and
discusses aspects of cancer patient man-
agement and cancer prevention. As part
of the required curricula of medical stu-
dents, individual lectures in cancer edu-
cation are presented in the Departments
of Biochemistry, Molecular and Cellular
Biology, Microbiology and Immunology,
Anatomy, and Pharmacology.

The clinical oncology research pro-
grams of the Arizona Cancer Center
have continued to draw an increasing
cancer patient volume to the Arizona
Health Sciences Center which is the
leading resource for cancer care in the
state.

Multidisciplinary cancer research ex-
pertise is continually developed and
expanded in numerous clinical and labo-
ratory programs that include basic re-
search studies on oncogenes and on car -
cinogenesis; the study of heat, radiation,
biological modifiers, bone marrow trans-
plantation and drugs in cancer therapy;
the interaction of vitamins A and E and
their synthetic derivatives with pre -
neoplastic and neoplastic states; the defi-
nition of the pathophysiology of clonal
growth of human tumors; clinical phar-
macology of anticancer drugs; tissue Id-
netics; tumor virology; cellular and mo-
lecular biology; medical imaging of
cancer; tumor immunology; cancer pre-
vention; cytogenetics; and clinical trials
of promising approaches to cancer pre-
vention, diagnosis and treatment.

ARIZONA CENTER FOR EDUCA-
TIONAL EVALUATION AND MEA-
SUREMENT (1980) initiates and con-
ducts multidisciplinary research on such
topics as nondiscriminatory psychologi-
cal assessment; assessment of develop-
mental competencies, sequencing of in-
struction, cognitive skills in children;
and evaluation of school effectiveness.
The center maintains state -of- the -art re-
search technology, prepares graduate
students in research methodology; and
provides technical assistance to public
and private agencies regarding testing,

student services, curriculum develop-
ment and systems for program evalua-
tion.

THE ARIZONA CENTER ON AGING
(1991) in The University of Arizona Col-
lege of Medicine was formed as a merger
of two units, The Arizona Long Term
Care Gerontology Center and The Divi-
sion of Restorative Medicine. The pri-
mary goals of the center are: 1) develop-
ment of a more effective, humane and
comprehensive system for delivering
medical, health and social services to
chronically -ill elderly persons, 2) devel-
opment of multidisciplinary education,
clinical training programs involving col-
lege faculty, allied health professionals,
university scientists and health admin-
istrators, and 3) engagement in research
programs addressing the processes of
aging and the delivery of services in the
context of our society.

The center's activities are diverse and
comprehensive. It has established a
statewide network for education and re-
search in gerontology /geriatrics. Mainte-
nance of geriatric clinical settings includ-
ing specialty clinics, a home visitation
program, academic nursing home, a ger-
iatric hospital unit and an inpatient con-
sultation program within the College of
Medicine allow for direct involvement of
students from medicine, nursing, phar-
macy and allied health professions in di-
rect service experiences. Internships,
postgraduate training in geriatrics, as
well as an accredited geriatric fellowship
in geriatrics are major features of the
center program. Expanding research
activities include investigations of basic
mechanisms of the aging process, de-
mentias, depression, falls, incontinence,
environmental factors affecting aging
and government policy and delivery of
quality services to older people and their
families. All programs are designed to
contribute to the increased well -being of
the elderly.

THE ARIZONA CENTER FOR MATHE-
MATICAL SCIENCES (1988) provides an
interdisciplinary environment for re-
search and learning in the mathematical
sciences. Its basic research themes are
the modelling, understanding and ap-
plicability of nonlinear processes in op-
tics, fluids, ocean waves, plasma physics,
and neural networks with continuing in-
vestigations into pattern dynamics,
chaos and turbulence, and in particular,
their manifestation in optical contexts.
The center supports graduate students,
postdoctoral fellows, long- and short -
term visitors and sponsors various work-
shops throughout the year. These
activities serve to provide a rich environ-
ment for student and faculty interaction.
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The Arizona Center for Mathematical
Sciences (ACMS) received funding as a
University Research Initiative of the Air
Force Office of Scientific Research
(AFOSR) for six years, 1986 -1992, and is
currently supported by continued fund-
ing from AFOSR as well as by funds
from the National Science Foundation
and the Office of Naval Research.

THE ARIZONA COOPERATIVE FISH
AND WILDLIFE RESEARCH UNIT
(1951) engages in graduate education, re-
search, and extension. The unit is sup-
ported by The University of Arizona, the
Arizona Game and Fish Department, the
U.S. Fish and Wildlife Service, and the
Wildlife Management Institute. The fa-
cilities and personnel of the unit are
available to graduate students who wish
to pursue both class work and research
programs leading to advanced degrees
in fisheries science and wildlife biology.
The unit is housed in the School of Re-
newable Natural Resources.

THE ARIZONA COOPERATIVE NA-
TIONAL PARK RESOURCES STUDIES
UNIT (1973), located in the School of Re-
newable Natural Resources, is engaged
in research to support the natural sci-
ence program of the National Park Ser-
vice. In cooperation with The University
of Arizona, the unit provides graduate
research opportunities and instructional
support in a broad array of natural re-
source problem areas.

THE ARIZONA EMERGENCY MEDI-
CINE RESEARCH CENTER (1990) has
established as its mission the enhance-
ment and expansion of the research, ed-
ucation and training available within Ar-
izona and the Southwest in emergency
medicine. The center will focus on mul-
tidisciplinary studies in the area of out -
of- hospital medical care available to the
acutely ill and injured.

To complete its stated mission, the
center has established specific goals re-
lated to the research of acute medical
and traumatic injuries, evaluation of pre -
hospital training programs and person-
nel requirements, and development of
educational pathways for all levels of
health care providers dedicated to ca-
reers in emergency medical systems.

To accomplish these goals the center
consists of three operational divisions:
Research, Education, Training.

Research: The mission of this division
is to develop and implement research
projects with a multidisciplinary focus.
Emergency medicine draws upon
various specialties in the course of pa-
tient care. The multidisciplinary focus of
this division will attempt to draw to-
gether these specialties in efforts to im-

prove patient survival in out -of- hospital
emergency situations.

Education: Emergency Medical Ser-
vices (EMS) began in the late 1960s in an
effort to provide quality out -of- hospital
care and treatment to a variety of pa-
tients under unusual circumstances. Un-
til recently, these individuals have had
limited access to a degree program re-
lated to EMS. The mission of this divi-
sion is the formation of a bachelor's de-
gree program in EMS and an advanced
degree program in public administra-
tion.

Training: The mission of this division
is to guide the development of standard-
ized criteria to the paramedic level of
Emergency Medical Technician (EMT)
training and develop statewide outreach
programs for currently certified EMTs,
nurses and physicians.

THE ARIZONA INSTITUTE FOR NEU-
ROGENIC COMMUNICATION DISOR-
DERS (1986) is a multidisciplinary aca-
demic unit designed to promote,
coordinate, and administer research pro-
grams and a clinical center for speech
and language disorders caused by dis-
eases of the nervous system. Initiated by
the Department of Speech and Hearing
Sciences and the Department of Neurol-
ogy, this unit includes the participation
of cognitive science, exercise and sport
sciences, linguistics, neuroscience, pedi-
atrics, physiology, psychology, radiology,
surgery, and systems and industrial en-
gineering. In addition to its major
thrusts involving research programs and
a clinical center, the institute's mission
includes fostering doctoral and postdoc-
toral education, state -of- the -art con-
ferences, continuing education, and
public service through advocacy for indi-
viduals with neurogenic communication
disorders.

THE ARIZONA POISON AND DRUG
INFORMATION CENTER (1980) is oper-
ated by the College of Pharmacy and is
located in the Arizona Health Sciences
Center Library. The center provides
comprehensive poison information and
advice on treatment of poisoning to the
public on a statewide basis. It also offers
drug information and therapeutic con-
sultations to health professionals. The
center has a toll -free telephone number
(1- 800 -362 -0101) and can be reached 24
hours a day, seven days a week. Full -
time clinical pharmacists staff the center
and serve as poison and drug informa-
tion specialists. Serving as consultants
are medical toxicologists and specialists
in plant and animal poisons, drugs, and
environmental and industrial poisons.
The Arizona Poison and Drug Informa-
tion Center also provides for clinical

training of pharmacy and medical stu-
dents in the areas of clinical toxicology,
drug and poison information. The Ari-
zona Poison and Drug Information Cen-
ter is a component of the Arizona Poison
Control System which was established at
The University of Arizona by the Ari-
zona State Legislature in 1980. The Ari-
zona Poison Control System is certified
as a regional poison control program by
the American Association of Poison
Control Centers.

THE ARIZONA REMOTE SENSING
CENTER (1972), located in the Office of
Arid Lands Studies, serves as a focus of
remote sensing research in the College
of Agriculture. The staff of the center is
involved in interdisciplinary remote
sensing and computer mapping projects
related to agriculture and natural re-
source management. The center contains
equipment for manual analysis of satel-
lite and aircraft imagery and computer
systems for digital processing and dis-
play of images and maps. These facilities
are available to faculty, students and co-
operators from outside the University.

THE ARIZONA RESEARCH LABORA-
TORIES (1979) is an interdisciplinary re-
search unit established to provide a
mechanism for administering and foster-
ing research which bridges disciplines
embraced by departments from more
than one collegiate unit. A major thrust
of the organization is to form research
groups to initiate new programs of high
priority to the development of the edu-
cational and research mission of the
University. The organization of the labo-
ratories also provides a mechanism for
serving as an organized research compo-
nent for those teaching and research
units that do not have such a capability.

The Arizona State Museum, founded
as a territorial museum in 1893, is an ed-
ucational, research, and service division
of the University. Museum exhibits em-
phasize prehistoric and recent Indian
cultures of Arizona and the Southwest.
Special temporary exhibits on a variety
of subjects are presented throughout the
year. The museum is open daily to the
public. Closed major holidays.

THE ARIZONA TRANSPORTATION
AND TRAFFIC INSTITUTE (1959) is en-
gaged in broad research aimed at devel-
oping advanced methods of analysis and
obtaining answers to the transportation
problems in Arizona. Topics considered
include the planning, design, and opera-
tion of transportation facilities, including
pavement design and highway materials,
as well as maintenance of these systems.
The institute acts as a technical informa-
tion center, and its activities are closely
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tied to those of the Department of Civil
Engineering and Engineering Me-
chanics.

THE ARIZONA VETERINARY DIAG-
NOSTIC LABORATORY, (1983) a section
of the Department of Veterinary Science,
is supported by á combination of state
funds and user fees. Services are pro-
vided for livestock and companion ani-
mal owners, wild species, and other ani-
mals supervised by federal, state, and
municipal agencies, and include bac-
teriology, parasitology, virology, pathol-
ogy and microbial water testing, and
field investigations of range livestock
problems referred by practicing vet-
erinarians. Diagnostic faculty members
participate in applied research studies
involving disease problems of agri-
cultural significance.

THE BOYCE THOMPSON SOUTH-
WESTERN ARBORETUM (1927) is oper-
ated cooperatively by The University of
Arizona (College of Agriculture), Ari-
zona State Parks Board, and the Boyce
Thompson Southwestern Arboretum
Board. This public botanic garden has fa-
cilities for teaching and research. Situ-
ated on the edge of the low desert near
Superior, Arizona, the arboretum is a
two -hour drive from the campus. Thirty
acres of native and introduced plants
from arid and semi -arid regions, to-
gether with about 1,000 additional acres
of undisturbed fauna and flora, are un-
der arboretum control. Additionally,
large tracts of relatively undisturbed
habitats in a variety of biomes lie in the
surrounding Tonto National Forest. Lab-
oratory facilities and housing are avail-
able. The arboretum is open daily except
for Christmas Day.

THE BUREAU OF APPLIED RESEARCH
IN ANTHROPOLOGY (1952), a division
of the Department of Anthropology, is a
regional and international center for
basic and applied research relating to
the resolution of critical problems in hu-
man society: culture change, urban and
rural living, technological innovation,
cross cultural and multicultural learn-
ing, health, disease and diet, ecological
transformation, social and cultural im-
pact assessment, agricultural and institu-
tional development, educational innova-
tion, and research methods. As part of
the University, BARA promotes inter-
disciplinary research efforts. Also,
BARA actively involves students of an-
thropology in its on -going research proj-
ects.

THE BUREAU OF MINERAL TECH-
NOLOGY (1915), formerly the Bureau of
Geology and Mineral Technology, was
reorganized by the state legislature,

effective July 1, 1988, to form the Arizona
Geological Survey as an independent
state agency. The Arizona Geological
Survey replaces the former Geologic
Survey Branch of the bureau and con-
tinues to serve as the primary source of
geologic information in the state.

The mission of the Mineral Technol-
ogy Branch is maintained through the
College of Engineering and Mines. Dis-
semination of information relating to
mining, including health and mine
safety and geological engineering, is ac-
complished by the Department of Min-
ing and Geological Engineering. Infor-
mation about mineral processing and
extractive metallurgy can be obtained
from the Department of Materials Sci-
ence and Engineering.

THE CENTER FOR COMPUTING AND
INFORMATION TECHNOLOGY (CCIT)
(1985) provides campus -wide services in
support of the instructional, research,
and administrative computing needs of
the University. The University's network
of shared computers includes a VAXclus-
ter comprised of two 3100s, and a 4000.
Other mainframes include a Prime 6350,
an IBM 3090 -300E, and three CONVEX
C240 minisupercomputers. CCIT also
provides access to nearly 200 IBM PC,
PC compatible, and Apple Macintosh
microcomputers in labs available to fac-
ulty, staff, and students.

CCIT provides a campus -wide data
communications network which sup-
ports both central and distributed pro-
cessors. Access to facilities is available 24
hours a day. Additionally, CCIT provides
access to external networks such as
BITnet and the National Internet which
provides access to academic institutions
and supercomputer centers across the
country. The University is a member of
Cornell National Supercomputing Facil-
ity's Smart -Node Program and has a lo-
cal allocation of service units.

Interactive access to CCIT's central
computers comes through the IDX -3000,
or the campus ethernet (UANet) provid-
ing a campus -wide data communications
network. Users may access these sys-
tems via terminal service centers at
various campus locations. Remote access
is also provided through the following
dial -up numbers: 621 -4141 and 621 -9600.

CCIT offers many services to assist
users in taking advantage of available
computing resources. Services include
mainframe and microcomputer open ac-
cess facilities; Computing and Technol-
ogy Store (CATS) for microcomputers,
workstations, peripherals, and software;
Courseware Library for Instructional
Computing (CLIC); a wide variety of
training; consulting on the use of the

University's computers and various mi-
crocomputers; communications and net-
working between user -owned equip-
ment and the University's systems;
computing facility planning and prepa-
ration; mainframe and microcomputer
training facilities; programming and ap-
plications support; dissemination of in-
formation through user publications,
manuals, and program library documen-
tation; and assistance in user acquisition
of computing facilities.

The primary source for information
and assistance on computing services
and facilities is the CCIT Help Desk (621 -
HELP). The Help desk is located in
Room 218 of the Computer Center Build-
ing. Computer users can keep informed
of changes in and additions to CCIT ser-
vices by reading the Computing & Com-
munications News.

THE CENTER FOR CREATIVE PHO-
TOGRAPHY (1975), a division of the
University Library, is an internationally
acclaimed research museum and study
center devoted to the collections and ar-
chives of 20th -century photographers.
Its collections include over 50,000 master
prints, more than 500,000 study prints
and negatives, correspondence, manu-
scripts, artifacts, and related documents.
It contains a major research library of
over 12,000 volumes and a rare book col-
lection. The center sponsors a lecture
series of internationally prominent pho-
tographers, historians, critics, and re-
lated scholars. The center has an exten-
sive publishing program, which includes
a journal entitled The Archive. This pub-
lication is a benefit of membership and
is also available for purchase at the cen-
ter's bookstore. Photographs and archive
materials are available through both ex-
hibition and personal print viewing ap-
pointments.

THE CENTER FOR ELECTRONIC PACK-
AGING RESEARCH (CEPR) (1991) per-
forms research in the areas of electrical
and thermal characteristics of electronic
device packages and interconnected de-
vices. The main activity is in modeling
and simulation of electrical and thermal
characteristics of Level 1 and Level 2
packaging, and experimental verification
of the modeling results. The work in
high -speed interconnect systems is
being extended to on -chip interconnects.
Faculty members from Electrical and
Computer Engineering and Aerospace
and Mechanical Engineering are cur-
rently contributing to CEPR projects.

The long -term goal of the Center for
Electronic Packaging Research is to de-
velop an integrated package and Multi -
chip Module (MCM) design/simulation /
manufacturing system. This system will
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permit tradeoffs between performance,
cost, reliability and manufacturability to
be performed in the design phase. The
simulation capability will assure first -
pass achievement of packaging require-
ments, rather than require successive it-
erations. The CEPR is committed to ex-
peditious transfer of basic research
results to research sponsors, the elec-
tronic packaging community, and the
U.S. industry community, through re-
ports, publications, workshops, educa-
tion of students, and cooperative efforts
which involve member industry person-
nel as both researchers and mentors.

THE CENTER FOR MICROCONTAMI-
NATION CONTROL (1984) is located in
the Department of Electrical and Corn -
puter Engineering. The center conducts
fundamental and applied research that
will lead to better control of defects in
high density logic and memory technol-
ogy. It is one of 45 centers throughout
the country initiated by the National Sci-
ence Foundation to increase the rate of
technology interchange between the aca-
demic community and the scientists and
engineers of industry. The center spon-
sors interdisciplinary research in more
than six departments in several colleges.
In addition, the center maintains a
class -10 cleanroom, an equipment test -
tower, and equipment for measuring low
levels of airborne and surface con-
tamination.

THE CENTER FOR MIDDLE EASTERN
STUDIES (1975) is engaged in a variety
of aspects of research on the modern
Middle East. It is the headquarters for
the University's Egypt Working Group,
which promotes research by experts in
several disciplines. Other areas of re-
search include Afghanistan, Iran, Israel,
North Africa, the Persian Gulf, and the
Fertile Crescent. One of only thirteen
federally funded Middle East centers in
the country, this unit disseminates infor-
mation about Middle East studies na-
tionally and internationally. It also
houses the Middle East Studies Associa-
tion, which is the primary professional
organization of scholars of the Middle
East.

THE CENTER FOR PHARMACEUTICAL
ECONOMICS (1989) is an interdisci-
plinary research and service unit of the
College of Pharmacy. The center was es-
tablished to provide national and inter-
national leadership in the application of
the economic and administrative sci-
ences in health care and pharmaceutical
research, education, and service. The
center integrates clinical and economic
research to achieve a framework for the
economic evaluation of new therapies.
Services will include economic /clinical

analyses for individual client's needs;
training programs for industry represen-
tatives, researchers, and practitioners;
consultation on the design of studies to
analyze cost and benefits of drugs; and
the dissemination of information about
pharmaceutical issues in managed
health care systems.

THE CENTER FOR THE MANAGE-
MENT OF INFORMATION (CMI)
(1985), partially funded by grants from
IBM, the National Science Foundation,
the U.S. Army, and a consortium of in-
dustrial companies, supports inter-
departmental research in economic, po-
litical, social and technological aspects of
information management. The M.B.A.
curriculum parallels these research pri-
orities and includes a series of integrated
courses which assures that graduates are
highly literate and sophisticated users/
consumers of information management
products. The center has many facilities
which host classes and corporate groups
as part of an extensive research program
into a variety of group processes such as
planning, problem- solving and decision
making.

The Center for the Study of Complex
Systems, a multidisciplinary unit bring-
ing together local and external re-
searchers, is designed to identify and ex-
plore new concepts and features of
complex nonlinear systems in various
areas of science. Recent advances in the
understanding of fundamental aspects
of nonlinear systems, coupled with pro-
gress in computer technology, permit
new approaches to heretofore intractable
scientific problems in diverse fields: cli-
mate; cognitive science; computational
theory; elementary particle physics; evo-
lutionary biology; materials and con-
densed matter science; motor control,
robotics and prosthetics; neurobiology;
vascular physiology; turbulence; and
others. The center sponsors research,
visiting scientists, workshops, and collo-
quia, all aimed at encouraging the devel-
opment of new approaches to complex-
ity at the interfaces between traditional
scientific disciplines such as biology,
chemistry, mathematics, and physics.

THE CENTER FOR THE STUDY OF
HIGHER EDUCATION (1978) in the Col-
lege of Education conducts research
studies and provides related service ac-
tivities to meet state and institutional
needs, as well as those of national, inter-
national and regional governmental
units and other organizations. It de-
velops and disseminates information
about higher education policy and oper-
ation and facilitates the research of fac-
ulty members and students. Special re-
search and service projects are provided

through university funds and outside
support.

THE CENTER FOR TOXICOLOGY (1988)
is an interdisciplinary organization that
operates as a unit of the College of Phar-
macy. Its mission is to strengthen and
expand university and statewide efforts
in toxicology. The goals of the center are
to develop new research programs in
toxicology, to insure that these and pres-
ent programs have an interdisciplinary
approach; to participate in graduate
training at the master's, doctoral and
postdoctoral levels; and to interact with
local, state and federal agencies as well
as with the private sector, to predict and
prevent problems associated with ex-
posure to toxic chemicals present in the
home, workplace and environment. The
underlying theme of the research ac-
tivities of the center is elucidation of
mechanisms by which chemicals pro-
duce adverse biological reactions.

THE COOPERATIVE EXTENSION SYS-
TEM (1914) brings information to inter-
ested people of Arizona. One of the
three divisions of the College of Agricul-
ture, it emphasizes agricultural produc-
tion and natural resources, family and
consumer resources, youth development
(4 -H), and community leadership and
resource development. This informal ed-
ucation system is financed from federal,
state, and county appropriations. It oper-
ates through the county extension agent,
state and area specialist system with fac-
ulty trained in their specialty, and in the
practical application of scientific infor-
mation on farms, ranches and in rural
and urban homes. Assistance is pro-
vided to target audiences in problem
solving, information dissemination and
educational programs.

THE DIVISION OF ECONOMIC AND
BUSINESS RESEARCH (1949) is a re-
search and service organization within
the College of Business and Public Ad-
ministration. Its broad objectives are to
conduct research relating to business,
economics, and public policy in Arizona;
to complement the formal education of
students with research experience; and
to disseminate information. To achieve
its objectives, DEBR builds and main-
tains regional economic models for ap-
plications in forecasting and impact sim-
ulation, conducts research on state and
local market conditions, and analyzes
the effects of public policy alternatives.
It publishes the quarterly Arizona's
Economy, the semi -annual chart book
Arizona Economic Indicators, and the
Arizona Statistical Abstract. It also pro-
duces forums and seminars for the pub-
lic. In addition, DEBR answers requests
from business, government, and the



168 University Libraries, Research and Service Facilities

The Arizona Center for Mathematical
Sciences (ACMS) received funding as a
University Research Initiative of the Air
Force Office of Scientific Research
(AFOSR) for six years, 1986 -1992, and is
currently supported by continued fund-
ing from AFOSR as well as by funds
from the National Science Foundation
and the Office of Naval Research.

THE ARIZONA COOPERATIVE FISH
AND WILDLIFE RESEARCH UNIT
(1951) engages in graduate education, re-
search, and extension. The unit is sup-
ported by The University of Arizona, the
Arizona Game and Fish Department, the
U.S. Fish and Wildlife Service, and the
Wildlife Management Institute. The fa-
cilities and personnel of the unit are
available to graduate students who wish
to pursue both class work and research
programs leading to advanced degrees
in fisheries science and wildlife biology.
The unit is housed in the School of Re-
newable Natural Resources.

THE ARIZONA COOPERATIVE NA-
TIONAL PARK RESOURCES STUDIES
UNIT (1973), located in the School of Re-
newable Natural Resources, is engaged
in research to support the natural sci-
ence program of the National Park Ser-
vice. In cooperation with The University
of Arizona, the unit provides graduate
research opportunities and instructional
support in a broad array of natural re-
source problem areas.

THE ARIZONA EMERGENCY MEDI-
CINE RESEARCH CENTER (1990) has
established as its mission the enhance-
ment and expansion of the research, ed-
ucation and training available within Ar-
izona and the Southwest in emergency
medicine. The center will focus on mul-
tidisciplinary studies in the area of out -
of- hospital medical care available to the
acutely ill and injured.

To complete its stated mission, the
center has established specific goals re-
lated to the research of acute medical
and traumatic injuries, evaluation of pre -
hospital training programs and person-
nel requirements, and development of
educational pathways for all levels of
health care providers dedicated to ca-
reers in emergency medical systems.

To accomplish these goals the center
consists of three operational divisions:
Research, Education, Training.

Research: The mission of this division
is to develop and implement research
projects with a multidisciplinary focus.
Emergency medicine draws upon
various specialties in the course of pa-
tient care. The multidisciplinary focus of
this division will attempt to draw to-
gether these specialties in efforts to im-

prove patient survival in out -of- hospital
emergency situations.

Education: Emergency Medical Ser-
vices (EMS) began in the late 1960s in an
effort to provide quality out -of- hospital
care and treatment to a variety of pa-
tients under unusual circumstances. Un-
til recently, these individuals have had
limited access to a degree program re-
lated to EMS. The mission of this divi-
sion is the formation of a bachelor's de-
gree program in EMS and an advanced
degree program in public administra-
tion.

Training: The mission of this division
is to guide the development of standard-
ized criteria to the paramedic level of
Emergency Medical Technician (EMT)
training and develop statewide outreach
programs for currently certified EMTs,
nurses and physicians.

THE ARIZONA INSTITUTE FOR NEU-
ROGENIC COMMUNICATION DISOR-
DERS (1986) is a multidisciplinary aca-
demic unit designed to promote,
coordinate, and administer research pro-
grams and a clinical center for speech
and language disorders caused by dis-
eases of the nervous system. Initiated by
the Department of Speech and Hearing
Sciences and the Department of Neurol-
ogy, this unit includes the participation
of cognitive science, exercise and sport
sciences, linguistics, neuroscience, pedi-
atrics, physiology, psychology, radiology,
surgery, and systems and industrial en-
gineering. In addition to its major
thrusts involving research programs and
a clinical center, the institute's mission
includes fostering doctoral and postdoc-
toral education, state -of- the -art con-
ferences, continuing education, and
public service through advocacy for indi-
viduals with neurogenic communication
disorders.

THE ARIZONA POISON AND DRUG
INFORMATION CENTER (1980) is oper-
ated by the College of Pharmacy and is
located in the Arizona Health Sciences
Center Library. The center provides
comprehensive poison information and
advice on treatment of poisoning to the
public on a statewide basis. It also offers
drug information and therapeutic con-
sultations to health professionals. The
center has a toll -free telephone number
(1- 800 -362 -0101) and can be reached 24
hours a day, seven days a week. Full-
time clinical pharmacists staff the center
and serve as poison and drug informa-
tion specialists. Serving as consultants
are medical toxicologists and specialists
in plant and animal poisons, drugs, and
environmental and industrial poisons.
The Arizona Poison and Drug Informa-
tion Center also provides for clinical

training of pharmacy and medical stu-
dents in the areas of clinical toxicology,
drug and poison information. The Ari-
zona Poison and Drug Information Cen-
ter is a component of the Arizona Poison
Control System which was established at
The University of Arizona by the Ari-
zona State Legislature in 1980. The Ari-
zona Poison Control System is certified
as a regional poison control program by
the American Association of Poison
Control Centers.

THE ARIZONA REMOTE SENSING
CENTER (1972), located in the Office of
Arid Lands Studies, serves as a focus of
remote sensing research in the College
of Agriculture. The staff of the center is
involved in interdisciplinary remote
sensing and computer mapping projects
related to agriculture and natural re-
source management. The center contains
equipment for manual analysis of satel-
lite and aircraft imagery and computer
systems for digital processing and dis-
play of images and maps. These facilities
are available to faculty, students and co-
operators from outside the University.

THE ARIZONA RESEARCH LABORA-
TORIES (1979) is an interdisciplinary re-
search unit established to provide a
mechanism for administering and foster-
ing research which bridges disciplines
embraced by departments from more
than one collegiate unit. A major thrust
of the organization is to form research
groups to initiate new programs of high
priority to the development of the edu-
cational and research mission of the
University. The organization of the labo-
ratories also provides a mechanism for
serving as an organized research compo-
nent for those teaching and research
units that do not have such a capability.

The Arizona State Museum, founded
as a territorial museum in 1893, is an ed-
ucational, research, and service division
of the University. Museum exhibits em-
phasize prehistoric and recent Indian
cultures of Arizona and the Southwest.
Special temporary exhibits on a variety
of subjects are presented throughout the
year. The museum is open daily to the
public. Closed major holidays.

THE ARIZONA TRANSPORTATION
AND TRAFFIC INSTITUTE (1959) is en-
gaged in broad research aimed at devel-
oping advanced methods of analysis and
obtaining answers to the transportation
problems in Arizona. Topics considered
include the planning, design, and opera-
tion of transportation facilities, including
pavement design and highway materials,
as well as maintenance of these systems.
The institute acts as a technical informa-
tion center, and its activities are closely
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tied to those of the Department of Civil
Engineering and Engineering Me-
chanics.

THE ARIZONA VETERINARY DIAG-
NOSTIC LABORATORY, (1983) a section
of the Department of Veterinary Science,
is supported by à combination of state
funds and user fees. Services are pro-
vided for livestock and companion ani-
mal owners, wild species, and other ani-
mals supervised by federal, state, and
municipal agencies, and include bac-
teriology, parasitology, virology, pathol-
ogy and microbial water testing, and
field investigations of range livestock
problems referred by practicing vet-
erinarians. Diagnostic faculty members
participate in applied research studies
involving disease problems of agri-
cultural significance.

THE BOYCE THOMPSON SOUTH-
WESTERN ARBORETUM (1927) is oper-
ated cooperatively by The University of
Arizona (College of Agriculture), Ari-
zona State Parks Board, and the Boyce
Thompson Southwestern Arboretum
Board. This public botanic garden has fa-
cilities for teaching and research. Situ-
ated on the edge of the low desert near
Superior, Arizona, the arboretum is a
two -hour drive from the campus. Thirty
acres of native and introduced plants
from arid and semi -arid regions, to-
gether with about 1,000 additional acres
of undisturbed fauna and flora, are un-
der arboretum control. Additionally,
large tracts of relatively undisturbed
habitats in a variety of biomes lie in the
surrounding Tonto National Forest. Lab-
oratory facilities and housing are avail-
able. The arboretum is open daily except
for Christmas Day.

THE BUREAU OF APPLIED RESEARCH
IN ANTHROPOLOGY (1952), a division
of the Department of Anthropology, is a
regional and international center for
basic and applied research relating to
the resolution of critical problems in hu-
man society: culture change, urban and
rural living, technological innovation,
cross cultural and multicultural learn-
ing, health, disease and diet, ecological
transformation, social and cultural im-
pact assessment, agricultural and institu-
tional development, educational innova-
tion, and research methods. As part of
the University, BARA promotes inter-
disciplinary research efforts. Also,
BARA actively involves students of an-
thropology in its on -going research proj-
ects.

THE BUREAU OF MINERAL TECH-
NOLOGY (1915), formerly the Bureau of
Geology and Mineral Technology, was
reorganized by the state legislature,

effective July 1, 1988, to form the Arizona
Geological Survey as an independent
state agency. The Arizona Geological
Survey replaces the former Geologic
Survey Branch of the bureau and con-
tinues to serve as the primary source of
geologic information in the state.

The mission of the Mineral Technol-
ogy Branch is maintained through the
College of Engineering and Mines. Dis-
semination of information relating to
mining, including health and mine
safety and geological engineering, is ac-
complished by the Department of Min-
ing and Geological Engineering. Infor-
mation about mineral processing and
extractive metallurgy can be obtained
from the Department of Materials Sci-
ence and Engineering.

THE CENTER FOR COMPUTING AND
INFORMATION TECHNOLOGY (CCIT)
(1985) provides campus -wide services in
support of the instructional, research,
and administrative computing needs of
the University. The University's network
of shared computers includes a VAXclus-
ter comprised of two 3100s, and a 4000.
Other mainframes include a Prime 6350,
an IBM 3090 -300E, and three CONVEX
C240 minisupercomputers. CCIT also
provides access to nearly 200 IBM PC,
PC compatible, and Apple Macintosh
microcomputers in labs available to fac-
ulty, staff, and students.

CCIT provides a campus -wide data
communications network which sup-
ports both central and distributed pro-
cessors. Access to facilities is available 24
hours a day. Additionally, CCIT provides
access to external networks such as
BITnet and the National Internet which
provides access to academic institutions
and supercomputer centers across the
country. The University is a member of
Cornell National Supercomputing Facil-
ity's Smart -Node Program and has a lo-
cal allocation of service units.

Interactive access to CCIT's central
computers comes through the IDX -3000,
or the campus ethernet (UANet) provid-
ing a campus -wide data communications
network. Users may access these sys-
tems via terminal service centers at
various campus locations. Remote access
is also provided through the following
dial -up numbers: 621 -4141 and 621 -9600.

CCIT offers many services to assist
users in taking advantage of available
computing resources. Services include
mainframe and microcomputer open ac-
cess facilities; Computing and Technol-
ogy Store (CATS) for microcomputers,
workstations, peripherals, and software;
Courseware Library for Instructional
Computing (CLIC); a wide variety of
training; consulting on the use of the

University's computers and various mi-
crocomputers; communications and net-
working between user -owned equip-
ment and the University's systems;
computing facility planning and prepa-
ration; mainframe and microcomputer
training facilities; programming and ap-
plications support; dissemination of in-
formation through user publications,
manuals, and program library documen-
tation; and assistance in user acquisition
of computing facilities.

The primary source for information
and assistance on computing services
and facilities is the CCIT Help Desk (621 -
HELP). The Help desk is located in
Room 218 of the Computer Center Build-
ing. Computer users can keep informed
of changes in and additions to CCIT ser-
vices by reading the Computing & Com-
munications News.

THE CENTER FOR CREATIVE PHO-
TOGRAPHY (1975), a division of the
University Library, is an internationally
acclaimed research museum and study
center devoted to the collections and ar-
chives of 20th -century photographers.
Its collections include over 50,000 master
prints, more than 500,000 study prints
and negatives, correspondence, manu-
scripts, artifacts, and related documents.
It contains a major research library of
over 12,000 volumes and a rare book col-
lection. The center sponsors a lecture
series of internationally prominent pho-
tographers, historians, critics, and re-
lated scholars. The center has an exten-
sive publishing program, which includes
a journal entitled The Archive. This pub-
lication is a benefit of membership and
is also available for purchase at the cen-
ter's bookstore. Photographs and archive
materials are available through both ex-
hibition and personal print viewing ap-
pointments.

THE CENTER FOR ELECTRONIC PACK-
AGING RESEARCH (CEPR) (1991) per-
forms research in the areas of electrical
and thermal characteristics of electronic
device packages and interconnected de-
vices. The main activity is in modeling
and simulation of electrical and thermal
characteristics of Level 1 and Level 2
packaging, and experimental verification
of the modeling results. The work in
high -speed interconnect systems is
being extended to on -chip interconnects.
Faculty members from Electrical and
Computer Engineering and Aerospace
and Mechanical Engineering are cur-
rently contributing to CEPR projects.

The long -term goal of the Center for
Electronic Packaging Research is to de-
velop an integrated package and Multi -
chip Module (MCM) design/simulation /
manufacturing system. This system will
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permit tradeoffs between performance,
cost, reliability and manufacturability to
be performed in the design phase. The
simulation capability will assure first -
pass achievement of packaging require-
ments, rather than require successive it-
erations. The CEPR is committed to ex-
peditious transfer of basic research
results to research sponsors, the elec-
tronic packaging community, and the
U.S. industry community, through re-
ports, publications, workshops, educa-
tion of students, and cooperative efforts
which involve member industry person-
nel as both researchers and mentors.

THE CENTER FOR MICROCONTAMI-
NATION CONTROL (1984) is located in
the Department of Electrical and Com-
puter Engineering. The center conducts
fundamental and applied research that
will lead to better control of defects in
high density logic and memory technol-
ogy. It is one of 45 centers throughout
the country initiated by the National Sci-
ence Foundation to increase the rate of
technology interchange between the aca-
demic community and the scientists and
engineers of industry. The center spon-
sors interdisciplinary research in more
than six departments in several colleges.
In addition, the center maintains a
class -10 cleanroom, an equipment test -
tower, and equipment for measuring low
levels of airborne and surface con-
tamination.

THE CENTER FOR MIDDLE EASTERN
STUDIES (1975) is engaged in a variety
of aspects of research on the modern
Middle East. It is the headquarters for
the University's Egypt Working Group,
which promotes research by experts in
several disciplines. Other areas of re-
search include Afghanistan, Iran, Israel,
North Africa, the Persian Gulf, and the
Fertile Crescent. One of only thirteen
federally funded Middle East centers in
the country, this unit disseminates infor-
mation about Middle East studies na-
tionally and internationally. It also
houses the Middle East Studies Associa-
tion, which is the primary professional
organization of scholars of the Middle
East.

THE CENTER FOR PHARMACEUTICAL
ECONOMICS (1989) is an interdisci-
plinary research and service unit of the
College of Pharmacy. The center was es-
tablished to provide national and inter-
national leadership in the application of
the economic and administrative sci-
ences in health care and pharmaceutical
research, education, and service. The
center integrates clinical and economic
research to achieve a framework for the
economic evaluation of new therapies.
Services will include economic /clinical

analyses for individual client's needs;
training programs for industry represen-
tatives, researchers, and practitioners;
consultation on the design of studies to
analyze cost and benefits of drugs; and
the dissemination of information about
pharmaceutical issues in managed
health care systems.

THE CENTER FOR THE MANAGE-
MENT OF INFORMATION (CMI)
(1985), partially funded by grants from
IBM, the National Science Foundation,
the U.S. Army, and a consortium of in-
dustrial companies, supports inter-
departmental research in economic, po-
litical, social and technological aspects of
information management. The M.B.A.
curriculum parallels these research pri-
orities and includes a series of integrated
courses which assures that graduates are
highly literate and sophisticated users/
consumers of information management
products. The center has many facilities
which host classes and corporate groups
as part of an extensive research program
into a variety of group processes such as
planning, problem- solving and decision
making.

The Center for the Study of Complex
Systems, a multidisciplinary unit bring-
ing together local and external re-
searchers, is designed to identify and ex-
plore new concepts and features of
complex nonlinear systems in various
areas of science. Recent advances in the
understanding of fundamental aspects
of nonlinear systems, coupled with pro-
gress in computer technology, permit
new approaches to heretofore intractable
scientific problems in diverse fields: cli-
mate; cognitive science; computational
theory; elementary particle physics; evo-
lutionary biology; materials and con-
densed matter science; motor control,
robotics and prosthetics; neurobiology;
vascular physiology; turbulence; and
others. The center sponsors research,
visiting scientists, workshops, and collo-
quia, all aimed at encouraging the devel-
opment of new approaches to complex-
ity at the interfaces between traditional
scientific disciplines such as biology,
chemistry, mathematics, and physics.

THE CENTER FOR THE STUDY OF
HIGHER EDUCATION (1978) in the Col-
lege of Education conducts research
studies and provides related service ac-
tivities to meet state and institutional
needs, as well as those of national, inter-
national and regional governmental
units and other organizations. It de-
velops and disseminates information
about higher education policy and oper-
ation and facilitates the research of fac-
ulty members and students. Special re-
search and service projects are provided

through university funds and outside
support.

THE CENTER FOR TOXICOLOGY (1988)
is an interdisciplinary organization that
operates as a unit of the College of Phar-
macy. Its mission is to strengthen and
expand university and statewide efforts
in toxicology. The goals of the center are
to develop new research programs in
toxicology, to insure that these and pres-
ent programs have an interdisciplinary
approach; to participate in graduate
training at the master's, doctoral and
postdoctoral levels; and to interact with
local, state and federal agencies as well
as with the private sector, to predict and
prevent problems associated with ex-
posure to toxic chemicals present in the
home, workplace and environment. The
underlying theme of the research ac-
tivities of the center is elucidation of
mechanisms by which chemicals pro-
duce adverse biological reactions.

THE COOPERATIVE EXTENSION SYS-
TEM (1914) brings information to inter-
ested people of Arizona. One of the
three divisions of the College of Agricul-
ture, it emphasizes agricultural produc-
tion and natural resources, family and
consumer resources, youth development
(4 -H), and community leadership and
resource development. This informal ed-
ucation system is financed from federal,
state, and county appropriations. It oper-
ates through the county extension agent,
state and area specialist system with fac-
ulty trained in their specialty, and in the
practical application of scientific infor-
mation on farms, ranches and in rural
and urban homes. Assistance is pro-
vided to target audiences in problem
solving, information dissemination and
educational programs.

THE DIVISION OF ECONOMIC AND
BUSINESS RESEARCH (1949) is a re-
search and service organization within
the College of Business and Public Ad-
ministration. Its broad objectives are to
conduct research relating to business,
economics, and public policy in Arizona;
to complement the formal education of
students with research experience; and
to disseminate information. To achieve
its objectives, DEBR builds and main-
tains regional economic models for ap-
plications in forecasting and impact sim-
ulation, conducts research on state and
local market conditions, and analyzes
the effects of public policy alternatives.
It publishes the quarterly Arizona's
Economy, the semi -annual chart book
Arizona Economic Indicators, and the
Arizona Statistical Abstract. It also pro-
duces forums and seminars for the pub-
lic. In addition, DEBR answers requests
from business, government, and the
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general public for tabular information
and maps showing local demographic
and business patterns and, as a member
of the State Data Center, for com-
puterized census information.

THE DIVISION OF NEUROBIOLOGY
(1985) of the Arizona Research Laborato-
ries is an interdisciplinary research unit
devoted to the neurobiology and be-
havior of insects. Investigations under
way in the division, probing experimen-
tally favorable insect neural preparations
at the cellular, developmental, molecu-
lar, and systems levels, seek to reveal
fundamental neurobiological processes
and mechanisms common to many ani-
mal species including human beings.
These studies also promise to advance
our understanding of agriculturally and
medically harmful insects.

THE DIVISION OF SOCIAL PERSPEC-
TIVES IN MEDICINE (1968) was estab-
lished within the College of Medicine in
recognition of the increasingly compli-
cated cultural, social, economic, legal
and ethical influences affecting the in-
stitution of medicine in American so-
ciety. The efforts of this division are
aimed at expanding and exciting the
thinking of medical students and faculty
in the area of human values and the role
of medicine in contemporary society.

The activities of the division include
symposia, seminars and workshops on
such topics as cultural and economic fac-
tors in health and disease, ethical issues
in medicine, medical jurisprudence,
health needs of the elderly, care for the
terminally ill, holistic medicine, innova-
tions in medical education and other
current issues. Local and national au-
thorities are invited to participate in
these programs from such fields as psy-
chology, law, politics, sociology, an-
thropology, economics, theology and
philosophy in addition to medicine.

THE ECONOMIC SCIENCE LABORA-
TORY (1985) is a research unit of the Col-
lege of Business and Public Administra-
tion. Its purpose is to support innovative
research and instruction through the use
of laboratory economics experiments.
Recent areas of investigation include the
performance of asset markets, compara-
tive behavior of different auctions and
forms of market organization, incentive
systems in hierarchies, comparative eval-
uation of processes for the provision of
public goods, and the design of new
computer- assisted exchange institutions
to meet the information and technologi-
cal demands of a wide variety of en-
vironments. ESL operates two computer
laboratories dedicated to conducting
economic, political, and business and
government policy experiments. Other

programs include lectures by visiting
scholars, seed money for faculty and
graduate student research, and organiza-
tion of internationally attended con-
ferences.

THE ENGINEERING EXPERIMENT
STATION (1941) administers the funds of
sponsored grants and contracts of the
faculty of the College of Engineering
and Mines. Using state -appropriated
funds, the station promotes, initiates,
and conducts engineering research of
potential benefit to the State of Arizona.

THE ENVIRONMENTAL RESEARCH
LABORATORY (1967) conducts research
in controlled- environment agriculture
(CEA) and aquaculture for intensive
food production, in seawater crop irriga-
tion, biospherics, environmental control
systems, and solar heating and cooling.
ERL has designed CEA vegetable sys-
tems which produce crops in the desert
sands of the United States, Mexico and
the Middle East, and it has developed
CEA for the intensive culture of marine
shrimp. ERL is developing halophytic
crops for livestock feeds and other
uses -plants which are irrigated solely
with seawater or other highly saline wa-
ter. ERL consults on such special proj-
ects as the portrayal of agriculture of the
future at the EPCOT Center at Walt Dis-
ney World in Florida. ERL has also de-
veloped a series of demonstration solar
homes at Tucson International Airport,
where the laboratory is located. The
work in biospherics research is reflected
in the development of Biosphere II, a
private venture of Space Biosphere Ven-
tures, and in global studies of the green-
house effect.

FLANDRAU SCIENCE CENTER AND
PLANETARIUM (1975), a part of the
College of Arts and Sciences, was built
as a result of a gift to the university by
Grace H. Flandrau. It houses a 50 -foot
projection dome, a Minolta Series IV
planetarium projector, and a hemi-
spheric 35mm motion picture projector.
It is used as a teaching facility for univer-
sity classes in astronomy, and 25,000 Tuc-
son public school children attend its spe-
cial educational programs each year. The
planetarium presents dramatic public
programs on astronomy and general sci-
ence that take audiences on cosmic jour-
neys through time and space. The sci-
ence exhibit halls and 16 -inch telescope
are open free to the public. Open daily
except Mondays.

GRADUATE INTERDISCIPLINARY
PROGRAMS. one of the major problems
facing higher education is the initiation
and development of effective inter-
disciplinary programs of education and

research. The traditional disciplinary
structure of the University is being al-
tered in diverse ways, some involving in-
formal cooperation of interested faculty,
others resulting in creation of centers,
institutes and other organized units. The
University of Arizona has responded to
these needs by creating a number of in-
terdisciplinary units; the Office of Arid
Lands Studies, the Environmental Re-
search Laboratory, the Optical Sciences
Center, the Institute for Atmospheric
Physics, the Center for Insect Science,
and others.

The Office of Graduate Interdisciplin-
ary Programs was established as an
agency responsible for furthering the de-
velopment of new activities. The Direc-
tor of Interdisciplinary Programs works
with the Dean of the Graduate College
and the Vice President for Research in
fostering both educational and research
projects.

THE INSTITUTE OF ATMOSPHERIC
PHYSICS (1954) conducts research on
fundamental aspects of climate and
global change, mesoscale meteorology,
atmospheric dynamics, radiative trans-
fer, remote sensing, atmospheric aero-
sols, atmospheric chemistry, cloud and
precipitation physics, lightning, and at-
mospheric electricity.

THE JEFFREY M. GOLDING CLINICAL
RESEARCH UNIT (1984) is a specially
equipped facility located in the College
of Pharmacy. Its primary objective is to
provide clinical scientists at The Univer-
sity of Arizona with the opportunity to
study the action of drugs in humans
with the ultimate goal of developing im-
proved methods of treatment. The re-
search unit has three rooms: a patient
waiting room, a private office for con-
ducting patient interviews or prelimi-
nary examinations, and the main room
which houses two hospital beds and is
equipped with specialized medical
equipment.

THE KARL ELLER CENTER FOR THE
STUDY OF THE PRIVATE MARKET
ECONOMY (1983) is a research and edu-
cation organization within the College of
Business and Public Administration. It
has three broad objectives: (1) to pro-
mote research in basic market processes,
(2) to sponsor an Entrepreneurial Stud-
ies Program, and (3) to provide for
business /academic exchange. Research is
supported through the recruitment of
Karl Eller Chair holders in the disci-
plines represented in the college. Faculty
research fellowships are also available.
The Entrepreneurial Studies Program of-
fers both academic courses for students
interested in entrepreneurship and prac-
tical courses on the development of busi-
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ness plans. Approximately 50 students
are included in the program annually.

KUAT COMMUNICATIONS GROUP
(1959) provides a wide range of instruc-
tional media, production, and public
broadcasting services to the University,
community and state. The division oper-
ates five maximum -power public broad-
casting stations: KUAT TV Channel 6;
KUAS-TV Channel 27 (in the Catalina
Foothills) and. TV Translator K23CK,
Duncan, Arizona; KUAT AM (1550 kHz);
KUAT-FM (90.5 MHz); KUAZ -FM (89.1
MHz) and Translator Frequencies, 89.7
MHz in northwest Tucson and Sierra
Vista, 89.5 MHz in Phoenix and Duncan,
Arizona. The stations are affiliated with
the Public Broadcasting Service (PBS),
National Public Radio (NPR) and Ameri-
can Public Radio (APR).

Professional production facilities are
maintained in the Modern Languages
Building and the Harvill Building. Pro-
duction capability includes a color stu-
dio.

The VideoServices department pro-
duces and distributes University of Ari-
zona credit and noncredit courses to
business and industry in the Tucson area
through an 8- channel ITFS system called
the Tucson Education Delivery System
(TEDS), and across the nation by vid-
eotape and live satellite transmission.
The University is a member of the Na-
tional Technological University (NTU)
consortium.

The VideoServices department pro-
vides production and engineering
support for the campus including: pre-
production and post -production con-
sultation, video production, television
distribution nationwide via KU Band up-
link facilities, locally through the TEDS
system, microwave and ITFS transmis-
sion to Ft. Huachuca and Sierra Vista.
The department also provides satellite
reception and recording and a 2 -way
video teleconference origination facili-
ties.

THE LABORATORY OF TREE -RING RE-
SEARCH (1937) is an outgrowth of the
pioneering tree -ring studies initiated by
Andrew Ellicott Douglass at The Univer-
sity of Arizona in 1906. A division of the
College of Arts and Sciences, the Labo-
ratory conducts a unique program of
teaching and research in all aspects of
dendrochronology. Graduate -level in-
struction is offered through cooperating
academic departments, and a limited
number of graduate research assistant-
ships are available to qualified students.
Current research efforts are directed to-
ward the quantification of tree -ring pa-
rameters, the establishment of new tree-

ring chronologies throughout the world,
the understanding of basic tree growth
and environmental relationships, the re-
construction of paleohydrologic, pal -
eoclimatic, and paleoecological variables,
and the documentation and develop-
ment of prehistoric chronological con-
trols. Along with the world's largest col-
lection of tree -ring specimens from
living trees and ancient timbers, the lab-
oratory maintains a variety of spe-
cialized equipment and data files con-
taining processed tree -ring chronologies,
relevant climatic and hydrologic records,
and archaeological tree -ring dates and
site information.

THE LATIN AMERICAN AREA CEN-
TER (1974) is a unit of the Faculty of So-
cial and Behavioral Sciences that fosters
opportunities for students and re-
searchers in Latin American Studies. In
addition to offering undergraduate and
graduate programs through its Commit-
tee on Latin American Studies, the cen-
ter is a focal point of Latin American re-
lated research undertaken by scholars
from every college of the University and
whose interests range from medicine to
law, from anthropology to ecology, from
agriculture to history and from political
science to international business. Each
year the center engages in a variety of
outreach activities: editing and publish-
ing, television and radio programming,
curriculum development for the public
schools, conferences, lecture and film
series, and government funded training
programs for Latin American profes-
sionals. The center also works with stu-
dents to arrange internship and study
abroad programs designed to enharice
career opportunities.

THE LUNAR AND PLANETARY LABO-
RATORY (1960) is the research unit con-
nected with the Department of Planetary
Sciences. Planetary Sciences faculty also
hold appointments in the laboratory,
which, in addition, has a large research
staff to conduct vigorous investigations
which span a wide range of planetary
and related astrophysical and space sci-
ence. Laboratory staff participate closely
in the graduate research instruction of
the department. Close relationships and
cooperative programs are maintained
with a number of other units on the
campus, including the departments of
Astronomy, Geosciences, Optical Sci-
ences, Physics, and the Steward Obser-
vatory.

Together, the Department of Planetary
Sciences and the Lunar and Planetary
Laboratory form an institute uncom-
monly broad and complete in its ap-
proach to planetary science education

research. The department and laboratory
participate in many NASA space science
missions. Among the current missions
in which the faculty are participating are
the Voyager Mission, the Magellan Mis-
sion to Venus, the Galileo Mission to
Jupiter, the Cassini/Huygens Mission to
Saturn, the Mars -Observer Mission, the
Russian Mars -94 Mission, and the
Ulysses Heliospheric Probe. In addition
LPL scientists make use of Earth orbiting
observatories, including the Hubble
Space Telescope and the Ultraviolet Ex-
plorer. The Laboratory's Space Imagery
Center contains one of the most exten-
sive collections of planetary images in
the world, beginning with those ob-
tained from the earliest space projects
and continuing to most current mis-
sions. LPL's Planetary Imaging Research
Laboratory is a modern image process-
ing facility for the analysis of planetary
and astronomical data. Also available for
student research are cosmochemistry
and geochemistry laboratories, including
a scanning electron microscope and mi-
croprobe facility, an experimental petrol-
ogy laboratory, a radiochemistry separa-
tion and neutron activation laboratory,
and a noble gas mass spectrometry labo-
ratory. The numerous telescopes of The
University of Arizona observatories are
available for research projects, including
instruments on Kitt Peak and in the
Santa Catalina Mountains, as well as the
Multiple Mirror Telescope on Mt.
Hopkins; all are within easy reach of the
University campus. Laboratory staff and
students also make use of major obser-
vatories around the world, including the
NASA Infrared Telescope Facility on
Mauna Kea, Hawaii, and conduct a regu-
lar program of planetary, solar, and stel-
lar infrared spectroscopy using the
NASA Kuiper Airborne Observatory.
The University is developing a new ob-
servatory site on Mt. Graham, northeast
of Tucson. The laboratory participates in
interdepartmental programs in theoreti-
cal astrophysics and in applied mathe-
matics. The laboratory is housed in the
Gerard P. Kuiper Space Sciences Build-
ing, with additional facilities in the
Gould- Simpson Building.

THE MEXICAN AMERICAN STUDIES
AND RESEARCH CENTER (1983) en-
gages in research, publication, public
service, and undergraduate and gradu-
ate educational activities which enhance
the study of the Mexican American ex-
perience and related issues. Major objec-
tives of interdisciplinary research and
publication include such areas as expres-
sive culture, adaptations of the Mexican -
born into U.S. society, educational prac-
tices and policies, minority entre-
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preneurship, and health care behavior
and intervention strategies. Special re-
search and service projects are provided
through university funds and outside
support. Funds of sponsored grants sup-
port training of students in a variety of
disciplines. The center disseminates in-
formation of concern to the Hispanic
community, sponsors lectures and
forums and provides assistance to and
linkage with the University and greater
Mexican American community, as well
as regional, national and international
private and public sectors.

THE MINERAL MUSEUM (1902) em-
phasizes Arizona's unique mineral
heritage in a spectacular collection of
minerals, fossils, and gems. The mu-
seum, a part of the collections of the De-
partment of Geosciences since its estab-
lishment, is open to students and the
general public.

THE OFFICE OF ARID LAND STUDIES
(1964), administratively located within
the College of Agriculture, is active in
international studies, natural resources
development and management, environ-
mental studies, economic botany, new
crop development, water and energy
conservation, farming systems research,
information services, remote sensing,
geographic ! information systems, pub-
lications and education. Activities are
conducted within the framework of the
arid environment. The office provides
interdisciplinary project management
and works closely with local and campus
communities as well as with local, state,
federal, and international government
agencies. The Graduate Interdisciplinary
Committee on Arid Lands Resource Sci-
ences offers programs leading to the
Doctor of Philosophy degree with a ma-
jor in arid lands resource sciences.

THE OPTICAL SCIENCES CENTER
(1967) is a graduate center for research in
applied and theoretical optics. Areas in
which research is currently being con-
ducted include electro- optics, image for-
mation, image processing, infrared tech-
niques, laser physics, materials, medical
optics, nonlinear optics, optical bista-
bility, optical design, optical fabrica-
tion and testing, optical properties of
materials, pattern recognition, quantum
optics, remote sensing, spectroscopy,
surface physics, thin -film technol-
ogy, and X -ray optics. Interdisciplinary
programs in progress involve the depart-
ments of Applied Mathematics, Astron-
omy, Chemistry, Electrical and Compu-
ter Engineering, Physics, and Radiology,
as well as the Arizona Research Labora-
tory, the Optical Circuitry Cooperative
and the Optical Data Storage Center.

Special facilities of the Optical Sci-
ences Center include MBE, CVD and
vacuum -deposition thin -film facilities,
dark rooms, an electronics shop, in-
frared laboratory, instrument shop,
massive -optics shop, small- optics shop,
student /faculty machine shop, and
teaching laboratories. In addition, a mul-
titude of computing facilities are avail-
able for use in both research and train-
ing programs.

THE RESPIRATORY SCIENCES CEN-
TER (1975) has members from many
different academic departments. It is
responsible for interdisciplinary pul-
monary- allergy programs in research,
training and clinical services. It coordi-
nates activities of the Adult- Pediatric
Chest-Allergy Clinic as well as Univer-
sity Medical Center's Adult and Pediatric
Pulmonary Function Laboratories, Blood
Gas Laboratory and Respiratory Care
Service. It is also responsible for collab-
orative postdoctoral training programs
in Adult and Pediatric Pulmonary Medi-
cine.

A major function of the center is to
coordinate multidisciplinary research
programs in pulmonary disease with a
special emphasis on airways obstructive
diseases (asthma, chronic bronchitis and
emphysema). It is responsible for the
Specialized Center of Research (SCOR)
in Airways Obstructive Diseases estab-
lished at the College of Medicine with
funding from the National Institutes of
Health. The center is widely known for
its epidemiologic studies, including a
longitudinal study of a representative
sample of the Tucson population (The
Tucson Epidemiologic Study of Airways
Obstructive Diseases), a longitudinal
study of newborns and their families
(The Children's Respiratory Study) and
studies of the health effects of envir-
onmental pollution (The Health and
Environment Study). It is now very
involved in more basic research, par-
ticularly in regard to the immunological,
biochemical, pharmacological, neural,
and physiological mechanisms which af-
fect airway function and which may be
relevant to the pathogenesis of airways
obstructive diseases.

THE RUTH E. GOLDING CLINICAL
PHARMACOKINETICS LABORATORY
(1977) in the College of Pharmacy is pri-
marily an analytical laboratory where
new assays are developed to quantify
drugs and their metabolites from biolog-
ical fluids. These assays are used in con-
junction with animal and clinical re-
search projects to better define the
disposition of and response to drugs.
The results of these studies along with

the monitoring of drug plasma con-
centrations in patients are used to opti-
mize therapy by individualizing drug
administration.

SEMATECH CENTER OF EXCELLENCE
FOR CONTAMINATION /DEFECT CON-
TROL AND ASSESSMENT (1988) is a
joint effort by industry and the federal
government to reverse a decline in U.S.
competitiveness in semiconductors, par-
ticularly in the production of integrated
circuits. Centers of Excellence estab-
lished at universities represent SEMA-
TECH's external research arm and are
selected based on the quality and rele-
vance of the programs proposed. They
will bring graduate students into semi-
conductor manufacturing and will create
major academic manufacturing research
capability. In May 1988, the UA became
one of the first five universities selected
to become a center of excellence. Engi-
neers working in the center are develop-
ing methods for measuring and remov-
ing impurities, contamination, and
defects that are a major problem for
semiconductor manufacturing.

The Department of Electrical and
Computer Engineering, home to the
SEMATECH Center of Excellence, pro-
vides a director that coordinates the
efforts of principal investigators from
Electrical and Computer Engineering,
Materials Science and Engineering,
Chemical Engineering, and Systems and
Industrial Engineering. Part of the re-
search is being carried out with Sandia
National Laboratories in Albuquerque.
The technical objectives of the center are
threefold: (1) to understand and utilize
chemical reactions and charge effects to
develop methods and systems for re-
moval of gaseous impurities and particu-
lates from process gases and liquids; (2)
to understand and develop control tech-
niques for contaminants and defects
originating from vacuum -related pro-
cesses /equipment; and (3) to understand
through test structures the role of spe-
cific contaminants in generating defects
that limit yield, and to prioritize efforts
in contamination /defect reduction. The
center transfers technology to
SEMATECH through reports, work-
shops, students, and cooperative re-
search projects.

THE SOCIAL AND BEHAVIORAL SCI-
ENCES RESEARCH INSTITUTE (1984)
supports and coordinates organized re-
search efforts within the Faculty of So-
cial and Behavioral Sciences. Through a
series of regular competitions, the in-
stitute provides support for faculty
members and academic professionals
undertaking pilot projects or small -scale
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studies likely to lead to externally -
funded research. Support is also avail-
able for a small number of individuals to
obtain release time from teaching in
order to become Research Professors for
a semester. The institute encourages
both disciplinary and interdisciplinary
research and takes initiatives to promote
work in new areas of study. SBSRI con-
tains two smaller units, the Data and
Software Laboratory (DASL) and the
Survey Research Center (SRC). DASL
provides research support for faculty
and their graduate students who are
working on research problems requiring
any form of data purchase and /or anal-
ysis, or who require wordprocessing
support. SRC provides various forms of
support for contract -based questionnaire
delivery and analysis. SBSRI also liaises
with other research units in SBS, includ-
ing the Southwest Center. Annually, the
institute sponsors a competition for the
best research monograph and the best
research article published by a member
of SBS.

THE SOUTHWEST CENTER (1982) is a
unit of the Faculty of Social and Be-
havioral Sciences that fosters research,
teaching, academic development, pub-
lication, and public programming on the
history, culture, and development of the
Greater Southwest (including north-
western Mexico). Southwest Center ini-
tiatives are designed for their multiplier
effects on the research and service mis-
sion of the University, creating new op-
portunities for interdisciplinary scholar-
ship. As an agency dedicated to the
enhancement of regional scholarship
and intellectual service, the Southwest
Center acts as a liaison to funding
sources; creates and implements inter-
disciplinary regional research projects;
pursues a vigorous publishing program;
and engages in a broad range of public
outreach and programming: confer-
ences, seminars, lectures, speakers'
bureau, cultural events. The center pub-
lishes Journal of the Southwest, a
scholarly regional quarterly, and spon-
sors the Southwest Center book series,
with the UA Press as well as an imprint
with the University of New Mexico
Press.

THE SOUTHWEST INSTITUTE FOR RE-
SEARCH ON WOMEN (SIROW) (1979) is
a regional research and resource center
within the Committee on Women's Stud-
ies. The institute develops and conducts
research on women in the Southwest
(Arizona, Colorado, New Mexico, and
Utah) or of interest to scholars in the
region. SIROW publishes a newsletter
and a working paper series, links re-
searchers with community organizations

and policy makers through a research
clearinghouse, and provides profes-
sional development and training for peo-
ple in education, research, business, and
government.

STEELE MEMORIAL CHILDREN'S RE-
SEARCH CENTER (1986) represents a
multidepartmental and interdisciplinary
approach to research related to various
medical problems facing children. The
goals of the center include:

1. Coordinate, focus, facilitate and in-
crease research related to children's
health

2. Foster multidisciplinary research on
medical problems related to children

3. Expand research training and educa-
tion programs, thereby facilitating the
training of future researchers

4. Enhance the rapid application of re-
search observations to patient care

Special emphasis will be placed on mo-
lecular genetics, immunology, neurol-
ogy, gastroenterology and nutrition, be-
havioral sciences and developmental
biology.

The center's research programs are
closely tied to the educational and clini-
cal activities of the Department of Pedi-
atrics which include extensive outreach
programs in numerous communities
throughout the state, and general and
subspecialty pediatric clinics and inpa-
tient services at University Medical Cen-
ter, Tucson Medical Center and Kino
Community Hospital.

THE STEWARD OBSERVATORY (1916)
was established by a generous gift from
Lavinia Steward, in honor of her hus-
band, George Steward. For many years,
the observatory's principal telescope was
its 36 -in. (91 -cm) reflector, constructed
with the aid of the Steward bequest.
Currently, the primary research tele-
scopes of the observatory include the
Multiple Mirror Telescope (MMT), lo-
cated on the Mt. Hopkins summit in the
Santa Rita Mountains, the 90 -in. (2.3 -m)
reflector on Kitt Peak, and the 61 -in.
(1.55 -m) reflector at the Mt. Bigelow sta-
tion in the Santa Catalina Mountains.
The MMT, operated jointly with the
Smithsonian Astrophysical Observatory,
represents an innovative and highly suc-
cessful concept for construction of very
large optical telescopes.

The Steward Observatory offices and
laboratories are located on the northeast
part of the University campus adjacent
to the original 36 -in. dome. The main
areas of research include quasars and ac-
tive galaxies, degenerate stars, infrared
sources, radio galaxies, and the forma-
tion of stars and galaxies. Observational

programs are concentrated in the optical
and infrared (using the facilities of the
observatory) but outside facilities are
also used at radio, ultraviolet, and x -ray
wavelengths. The observatory activities
are closely integrated with the Univer-
sity's Theoretical Astrophysics Program.
The observatory is constructing a major
new telescope on Mt. Graham for work
in the mm- and submm -wave region, in
collaboration with the Max Planck In-
stitute for Radio -astronomy in Bonn,
West Germany. The Mirror Laboratory is
developing optics for the next generation
of giant optical /infrared telescopes. It
will furnish the optics for an upgrade of
the MMT, the Carnegie Foundation's
Magellan Project (a 6.5 -m telescope in
Chile), and for the Columbus project, a
collaboration of Steward Observatory
with Arcetri Observatory, the Research
Corporation, and other partners which
will use two 8.4 -m mirrors and be placed
on Mt. Graham. Two construction efforts
for space astronomy are also centered at
the observatory: the Near Infrared Cam-
era, which will be mounted in the Hub-
ble Space Telescope to replace one of the
existing instruments, and the Multiband
Infrared Photometer, which is one of
three instruments for the Space Infrared
Telescope Facility, planned for launch
early in the next century.

The offices and laboratories of the Na-
tional Optical Astronomy Observatories
are located across Cherry Avenue from
Steward Observatory, and a division of
the National Radio Astronomy Observa-
tory occupies the top floor of the Stew-
ard Observatory building. The three ob-
servatories jointly sponsor a weekly
series of professional colloquia. Steward
Observatory also works closely with the
Department of Planetary Sciences, the
Optical Sciences Center, the Department
of Physics, the Vatican Observatory, and
the Flandrau Science Center and Plan-
etarium, as well as with the astronomy
departments of the other Arizona state
universities.

UNIVERSITY ANIMAL CARE (1987) is
the organization that provides services
for care and use of all animals used for
teaching and research at the University.
The unit reports to the Office of the Vice
President for Research.

The Animal Care Unit of the Arizona
Health Sciences Center is located on the
first floor of the Basic Sciences Building
and houses all animals used by the Col-
leges of Medicine, Pharmacy and Nurs-
ing. The facility has held accreditation by
the prestigious American Association
for Accreditation of Laboratory Animal
Care since 1969. Six veterinarians and a
staff of trained laboratory animal tech-
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nologists and technicians provide high
quality animal care.

University Animal Care staff and fac-
ulty are available to train and assist in-
vestigators, research technicians and
students on proper methods of animal
handling and use. Expertise in the use of
specific animal models is provided to in-
vestigators, thus eliminating unneces-
sary use of animals. A student manual
for animal research is available by con-
tacting the University Animal Care office
(602)621 -3454.

Federal and local policy requires that
all research, teaching and/or testing pro-
tocols involving the use of animals must
be reviewed and approved by the In-
stitutional Animal Care and Use Com-
mittee. The IACUC as well as the staff of
University Animal Care -AHSC is in-
volved in the assurance that all labora-
tory animals receive humane treatment.
Concern for the welfare of animals, plus
recognition of the need for quality bio-
medical research and education are the
primary objectives of University Animal
Care.

THE UNIVERSITY HEART CENTER
(1986) is an interdisciplinary organiza-
tion to help prevent and cure heart and
vascular disease through research, edu-
cation, and patient care. Its eighty mem-
bers with Ph.D.s, M. D. s, or both, are lo-
cated throughout the campus, but hold
joint conferences and are organized into
research focus groups, and educational
and patient care sections.

The University Heart Center operates
as a division of the College of Medicine
reporting to the Dean of the College. Its
programs are linked to faculty and staff
in the College, in University Medical
Center, and in other colleges and units
in the University.

THE UNIVERSITY OF ARIZONA MU-
SEUM OF ART (1942) -The University
of Arizona is exceptionally fortunate in
that it possesses several outstanding art
collections. Housed in our modern
building are the masterpieces of the
Samuel H. Kress Collection, which in-
clude the surviving panels of the Retablo
of Ciudad Rodrigo by Fernando Gallego
and one of the finest university collec-
tions of Renaissance sixteenth- and
seventeenth -century art in the United
States. Contemporary international
painting and sculpture are well repre-
sented in the Edward Joseph Gallagher
III Memorial Collection; 61 sketches and
models by Jacques Lipchitz which com-
prise one of the largest collections of his
work in the world; the C. Leonard
Pfeiffer Collection includes American
paintings from the 1930s and was the
first collection of art donated to the Uni-

versity. An active exhibition and educa-
tional program is available throughout
the year. The Museum of Art is open to
the public on weekdays from nine to five
and on Sunday from noon to four. There
is no admission fee.

THE UNIVERSITY OF ARIZONA PRESS
(1959), a department of The University of
Arizona, is a nonprofit publisher of
scholarly and regional books. As a dele-
gate of The University of Arizona to the
larger world, the press publishes the
work of scholars wherever they may be,
concentrating upon scholarship that re-
flects the special strengths of The Uni-
versity of Arizona, Arizona State Univer-
sity, and Northern Arizona University.

The press publishes scholarly books in
anthropology and archaeology, space
sciences, Latin American studies, Native
American studies, environmental stud-
ies, Western history, women's studies,
and other fields. Also on the UA Press
list are volumes of Native American and
Chicano literature and trade books on
the Southwest borderlands, including ac-
counts by scholars and professional
writers of the natural history, geography,
history, folklore, and life -ways of the re-
gion. The UA Press does not publish
children's books.

The University of Arizona Press in-
vites inquiries from the authors of
works -whether scholarly books or
works of general interest -that are ap-
propriate to its list.

Also appearing under the press im-
print is the quarterly Journal of the
Southwest, with separate editorial and
subscription offices at the Southwest
Center.

THE WATER RESOURCES RESEARCH
CENTER (1965) is Arizona's state water
resources research institute, established
under the Water Resources Research Act
of 1964 to promote and assist water -
related research at the three state univer-
sities and enhance their contribution to
the solution of critical water problems
within the state. To accomplish this mis-
sion, the WRRC administers a federal
water resources research grant program
that provides funds for research on
water -related issues. Research findings
are brought to the attention of potential
users and disseminated throughout the
state. As Arizona's water information
center, the WRRC provides access to wa-
ter data and publications; produces
informational directories and mono-
graphs, newsletters, and presentations;
and sponsors conferences, symposia and
workshops. In addition, the center pro-
motes and facilitates interdisciplinary re-
search and carries out a policy analysis
research program on water issues re-

quiring examination from multidisciplin-
ary perspectives.

Cooperating Organizations
Certain other independent agencies, not
administratively a part of The University
of Arizona, cooperate closely with the
University and provide opportunity for
study and research for faculty and
qualified graduate students. Several of
these are actually located on the Univer-
sity campus, and certain staff members
of some also hold University staff ap-
pointments.

ARIZONA -SONORA DESERT MUSEUM
is a self- supporting, nonprofit institution
situated fourteen miles west of the city
of Tucson in a saguaro and palo verde
landscape of the Sonoran desert. This
living indoor and outdoor museum of
natural history enables one to gain in a
few hours a knowledge of the flora and
fauna of the Southwest that would oth-
erwise require many years. Unique hab-
itat groups and other displays of desert
animals and plants have been developed
at this unusual museum. The museum
cooperates with educational institutions
at all levels as an outdoor education cen-
ter and provides laboratory and field
space for research in the natural history
of Arizona and Sonora, Mexico, with
special emphasis on the Sonoran desert
common to both states.

ARIZONA HISTORICAL SOCIETY.
Organized in 1884 for "the collection
and preservation of materials illustrative
of the history of Arizona in particular
and of the West generally," the Society
receives support from the State, and
maintains both a historical museum and
a research library. The museum and li-
brary are located adjoining the Univer-
sity campus and contain 50,000 books,
2,000 manuscript collections, and 250,000
photographs, as well as film and oral
history interviews. The manuscript col-
lections are especially rich, with letters,
diaries, journals, business records and
other documents, many of which are still
partially or completely unpublished.
State and federal historical records are
on microfilm, as are records from Span-
ish colonial archives. Membership is
open to everyone. Museum collections
of historical artifacts are available by ap-
pointment for study and research.

THE MUSEUM OF NORTHERN ARI-
ZONA and its Research Center, located
at Flagstaff, Arizona, provide unusually
fine training and research facilities in
many areas of anthropology, art, biolog-
ical sciences, and geology. A close asso-
ciation is maintained between the staff
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of the Museum and Research Center and
certain teaching and research depart-
ments of The University of Arizona.
Field work and independent research for
a limited number of graduate students
can be undertaken at the Museum's Re-
search Center with the approval of the
departments concerned, the Director of
the Museum, and the Dean of the Grad-
uate College. Registration may be ar-
ranged by the procedure commonly
used for work done in absentia for credit
in 900 Research to apply toward require-
ments for an advanced degree, for 910
Thesis, and for 920 Dissertation.

THE SOUTHWESTERN RESEARCH
STATION of the American Museum of
Natural History, New York, is located

within a few hours of the University
campus in the Chiricahua Mountains
of southeastern Arizona. The station
proper is located at an elevation of 5,400
feet in a moderate evergreen woodland
climate, midway between the desert be-
low and the coniferous forest above. A
wide variety of life zones is represented
within a few miles of the station be-
tween the desert floor and the fir -
covered peaks at 9,800 feet. This un-
spoiled area within the Coronado Na-
tional Forest includes many protected
wilderness areas accessible only on foot
or horseback.

Station living facilities and equipment
are available, and the laboratory is well
equipped for many kinds of modern
field and laboratory research in ecology

and physiology. The station is a field
base for almost any kind of field work in
biology, geology, paleontology, resource
management, and wildlife management.

UNITED STATES GOVERNMENT
AGENCIES. A number of agencies of the
United States Government, including
several divisions of the Agricultural Re-
search Service and the Soil Conservation
Service of the United States Department
of Agriculture, the United States Bureau
of Mines, and the United States Geologi-
cal Survey, are located on or near the
campus of the University. These re-
search organizations work closely with
the University, and a number of their
personnel also hold university staff ap-
pointments.
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ARIZONA BOARD OF
REGENTS
Ex Officio
Fife Symington Governor of Arizona
C. Diane Bishop State Superintendent of

Public Instruction

Appointed
Danny Siciliano May, 1991
Donald Pitt, J.D January, 1994
Esther N. Capin, M.Ed. January, 1994
Andrew D. Hurwitz January, 1996
Douglas J. Wall January, 1996
Art Chapa, J.D. January, 1998
Eddie Basha January, 1998
John E Munger, J.D. January, 2000
Rhian Evans January, 2000

Administrative Officers
(Year of first University appointment in parentheses

after each name)

Manuel T. Pacheco (1991) President of the Univer-
sity; B.A., 1962, New Mexico Highlands Univer-
sity; M.A., 1966, Ph.D., 1%9, The Ohio State Uni-
versity

Henry Koffler (1982 -91) President Emeritus of the
University; B.S., 1943, University of Arizona; M.S.,
1944, Ph.p., 1947, University of Wisconsin; D.Sc.,
1977; Purdue University; Ll.D., 1981, Amherst Col-
lege; D.Sc., 1981, University of Arizona

John P. Schaefer (1960 -85) President Emeritus of the
University; B.S., 1955, Polytechnic Institute of
Brooklyn; Ph.D., 1958, University of Illinois

Paul S. Sypherd, (1993) Senior Vice President for Ac-
ademic Affairs and Provost; B.S., 1959, Arizona
State University; M.S., 1960 University of Arizona;
Ph.D., 1963, Yale University

Joel D. Valdez, (1990) Vice President for Business
Affairs; B.S., 1957, University of Arizona.

Allan Beigel (1970), Vice President for Institutional
Planning; B.A., 1961, Harvard College; M.D., 1965,
Albert Einstein College of Medicine.

Michael A. Cusanovich (1969), Vice President for
Research; B.S., 1963, University of the Pacific;
Ph.D., 1967, University of California at San Diego.

Celestino Fernandez (1975), Vice President for Aca-
demic Services and Undergraduate Education;
B.A., 1973, Sonoma State College; M.A., 1974,
Ph.D., 1976, Stanford University.

Sandra Lawson Taylor (1992), Vice President for Stu-
dent Affairs; B.A., 1963, DePauw University;
M.A., 1965, Bowling Green State University;
Ph.D., 1969, Ohio University

James E. Dalen (1987), Vice Provost for Health Sci-
ences; B.S., 1955, Washington State University;
M.A., 1956, University of Michigan; M.D., 1961,
University of Washington; M.S., 1972, Harvard
School of Public Health.

Eugene G. Sander (1987), Vice Provost, College of
Agriculture; B.S., 1957, University of Minnesota;
M.S., 1959, Ph.D., 1965, Cornell University.

Ernest T. Smerdon (1988), Vice Provost, College of
Engineering and Mines; B.S., 1951, M.S., 1956,
Ph.D., 1959, University of Missouri.

Holly M. Smith (1983), Vice Provost for Academic
Affairs; A.B., 1966, Wellesley College; M.A., 1970,
Ph.D., 1972, University of Michigan.

Kenneth R. Smith (1980), Vice Provost, Professional
Programs; B.A., 1964, University of Washington;
Ph.D., 1968, Northwestern University.

Albert B. Weaver (1958 -83), Executive Vice President
Emeritus; A.B., 1940, University of Montana; M.S.,
1941, University of Idaho; Ph.D., 1952, University
of Chicago.

Richard M. Edwards (1959 -83), Vice President Emer-
itus for Student Relations; B.S.Ch.E., 1941, Purdue
University; M.S.Ch.E., 1948, University of Wash-
ington; Ph.D.Ch.E., 1964, E. Chem., 1974, Univer-
sity of Arizona.

Arno Richard Kassander (1954 -82), Vice President
Emeritus for Research; B.A., 1941, D.S.C., 1971,
Amherst College; M.S., 1943, University of
Oklahoma; Ph.D., 1950, Iowa State College.

Sherwood E. Carr (1954 -83), Treasurer and Contract-
ing Officer Emeritus; B.S., 1955, M.B.A., 1959, Uni-
versity of Arizona.

Don A. Aripoli (1986), Associate Vice President for
Student Affairs; A.B., 1967, Cornell College,
M.S.Ed., 1969, Indiana University; Ph.D., 1977,
University of North Carolina.

J. Gregory Fahey (1984), Associate Vice President for
State Relations; B.A., 1968, Arizona State Univer-
sity; M.A., 1971, Princeton University.

Mary Jo Fox (1991), Assistant Vice President for Mi-
nority Student Affairs; B.S., 1968, Oklahoma State
University; M.A., 1976, University of New Mexico;
Ph.D., 1982, University of Arizona

Charles A. Geoffrion (1987), Associate Vice Presi-
dent for Research; Director of Research Com-
munications; A.B., 1965, Boston University.

Martha W. Gilliland (1990), Assistant Vice President
for Research; B.A., 1966, Catawba College; M.A.,
1968, Rice University, Ph.D., 1973, University of
Florida.

Robert W. Hatch (1991), Deputy Vice President for
Facilities; B.S., 1961, University of Rhode Island;
M.S., 1975, University of Florida

Bert G. Landau (1985), Associate Vice President for
Administration and Finance; Controller; B.A.,
1966, Marshall University, M.B.A., 1974, Univer-
sity of Arizona.

Jerome A. Lucido (1984), Assistant Vice President
for Enrollment Services; B.S., 1973, Miami Univer-
sity; M. Ed., 1981, Kent State University

William R. Noyes (1968), Associate Vice President
for Academic Affairs; A.B., 1962, Stanford Univer-
sity; M.A., 1963, Fletcher School of Law & Diplo-
macy; Ph.D., 1968, University of California at Los
Angeles.

Julius Parker (1989), Associate Vice President for
Administrative Services; B.S., 1955, Prairie View A
& M University; M.P.A., 1975, Shippensburg State
University.

Nazareno L. Rapagnani (1990), Associate Vice Presi-
dent for Computing and Information Technology;
B.S.M.E., 1967, University of Kansas; M.S.M.E.,
1969, University of Missouri; Ph.D., 1983, Univer-
site Libre de Bruxelles

Graduate College Officers
Michael A. Cusanovich (1969), Vice President for

Research and Graduate Studies
Martha W. Gilliland (1990), Dean of the Graduate

College
Herbert Dawson Rhodes (1943), Dean Emeritus of

the Graduate College
Adela A. Allen (1968), Associate Dean of the Gradu-

ate College

Curtis Bradford Merritt (1949), Associate Dean
Emeritus of the Graduate College

Deans
J. Lyle Bootman (1978), Dean, College of Pharmacy;

B.S., 1974, University of Arizona; M.S., 1976,
Ph.D., 1978, University of Minnesota

James E. Dalen (1987), Dean, College of Medicine;
B.S., 1955, Washington State University; M.A.,
1956, University of Michigan; M.D., 1961, Univer-
sity of Washington; M.S., 1972, Harvard School of
Public Health.

Martha W. Gilliland (1990), Dean, Graduate Col-
lege; B.A., 1966, Catawba College; M.A., 1968,
Rice University, Ph.D., 1973, University of Florida.

Robert C. Hershberger (1988), Dean, College of Ar-
chitecture; A.B., 1958, Stanford University;
B.Arch., 1959, University of Utah; MAArch., 1961,
University of Pennsylvania.

Robert L. Hull (1964), Dean Emeritus, College of
Fine Arts; B.Mus., 1939, M.Mus., 1941, University
of Rochester; Ph. D., 1945, Cornell University.

Luann L. Krager (1987), Dean of Students; B.A.,
1976, Midland Luthern College; M.A., 1977, Ph.D.,
1987, University of Nebraska.

Edgar J. McCullough, Jr. (1957), Dean, Faculty of
Science, College of Arts and Sciences; A.B., 1953,
M.S. 1955, West Virginia University; Ph.D., 1963,
University of Arizona.

Robert E. McConnall (1971 -92), Dean Emeritus, Col-
lege of Architecture; B.Arch.E., 1952, Washington
State University; M.Arch., 1954, Massachusetts
Institute of Technology.

Darrel S. Metcalfe (1958 -82), Dean Emeritus, College
of Agriculture, B.S., 1940, University of Wiscon-
sin; M.S., 1942, Kansas State College; Ph.D., 1950,
Iowa State College.

E Robert Paulsen (1964 -86), Dean Emeritus, College
of Education; B.S., 1947, Utah State University;
M.S., 1949, Ed.D., 1956, University of Utah.

Herbert D. Rhodes (1943 -77), Dean Emeritus, Grad-
uate College; B.S., 1935; M.S., 1936, University of
Arizona; Ph.D., 1939, University of Illinois.

Eugene G. Sander (1987), Dean, College of Agricul-
ture; B.S., 1957, University of Minnesota; M.S.,
1959, Ph.D., 1965, Cornell University.

Maurice J. Sevigny (1991), Dean, Faculty of Fine
Arts, College of Arts and Sciences; B.S., 1965, The
Massachusetts College of Art; M.A., 1969, Ph.D.,
1977, The Ohio State University

Ernest T. Smerdon (1988), Dean, College of Engi-
neering and Mines; B.S., 1951, M.S., 1956, Ph.D.,
1959, University of Missouri.

Kenneth R. Smith (1980), Dean, College of Business
and Public Administration; B.A., 1964, University
of Washington; Ph.D., 1968, Northwestern Uni-
versity.

Gladys E. Sorensen (1958 -88), Dean Emerita, Col-
lege of Nursing; B.S., 1945, University of
Nebraska; M.S., 1951, University of Colorado;
Ed.D., 1965, Columbia University.

Carla J. Stoffle (1991), Dean of Libraries; B.A., 1965,
University of Colorado; M. S. L. S., 1969, University
of Kentucky

Robert S. Svob (1942 -44; 1946 -83), Dean Emeritus of
Students; B.A., 1942, M.A., 1950, University of
Arizona

E. Thomas Sullivan (1989), Dean, College of Law;
B.A., 1970, Drake University; J.D., 1973, Indiana
University.

John L. Taylor (1991), Dean, College of Education;
B.S., 1971, San Jose State University; M.A., 1972,
Ph.D., 1976, Stanford University

David L. Windsor (1945 -84), Dean Emeritus of Ad-
missions and Records; B.A., 1943, M.A., 1951, Uni-
versity of Arizona
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Graduate Council
The Graduate Council consists of members repre-
senting all colleges of The University. The Council
works with the Graduate College to review and es-
tablish policies affecting graduate education.

Adela A. Allen, Associate Dean of the Graduate
College

Wilbur S. Ames, Professor of Teaching and Teacher
Education

Diana B. Archangeli, Associate Professor of Lin-
guistics

Randy L. Bassett, Associate Professor of Hydrology
and Water Resources

Hermann Bleibtreu, Professor of Anthropology
Carrie Braden, Associate Professor of Nursing
Michael A. Cusanovich, Vice President for Research

and Graduate Studies
Barry Ganapol, Professor of Nuclear and Energy

Engineering
Martha W. Gilliland, Dean of the Graduate College
Raphael P. Gruener, Director, Graduate Inter-

disciplinary Programs
James R. Halpert, Professor of Pharmacology and

Toxicology
Steven D. Martinson, Professor of German
Jeanne M. McCarthy, Professor of Special Education

and Rehabilitation
Fred S. Matter, Professor of Architecture
Eric A. Mortice, Professor of Agricultural and Re-

source Economics
Jeanne E. Pemberton, Professor of Chemistry
Virginia Richardson, Professor of Teaching and

Teacher Education
Karen L. Smith, Associate Professor of Spanish and

Portuguese
Barbara Timmermann, Associate Professor of Arid

Lands
Joseph T. Tolliver, Associate Professor Philosophy
Melanie Wallendorf, Associate Professor of Mar-

keting
Stephen S. Willoughby, Professor of Mathematics
John M. Wilson, Professor of Dance

Committee on Graduate
Study
Members of the Committee on Graduate Study rep-
resent the Dean of the Graduate College at all doc-
toral preliminary oral examinations and oral defense
examinations and in the event of a second master's
oral examination. The Committee on Graduate
Study representative certifies that these examina-
tions are conducted in a manner consistent with the
expectations and standards of the Graduate College.

(Date in parentheses after each name denotes ex-
piration of term.)

Lawrence M. Aleamoni (1995), Professor of Educa-
tion Psychology

Patricia L. Anders (1995), Associate Professor of
Language, Reading and Culture

Jay B. Angevine ( ), Professor of Anatomy
Robert C. Angus (1994), Professor of Agricultural

and Resource Economics
Shirin Antia (1995), Associate Professor of Special

Education and Rehabilitation
Nicholas Aquilano (1995), Associate Professor of

Management Information Systems
Sonia H. Armaleh (1995), Assistant Professor of

Civil Engineering and Engineering Mechanics
Ronald G. Askin (1994), Professor of Systems and

Industrial Engineering
Joseph J. Bahl (1995), Research Associate Professor

of Internal Medicine
Boyd B. Baker (1995), Associate Professor of Ex-

ercise and Sport Sciences
H. Bradford Barber (1995), Research Associate Pro-

fessor of Radiology
Michael Barfield (1994), Professor of Chemistry
William Barrett (1995), Professor of Accounting
Leo L. Barrow (1995), Professor of Spanish and Por-

tuguese
Paul G. Bartels (1995), Professor of Plant Sciences

Stanley Bashkin (1995), Professor of Physics
Kathryn A. Bayles (1995), Associate Professor of

Speech and Hearing Sciences
Lee Roy Beach (1995), Professor of Management and

Policy
Victor M. Bernhard (1995), Professor of Surgery
Harris Bernstein (1994), Professor of Microbiology

and Immunology
John H. Bieging (1995), Associate Professor of

Astronomy
Dunbar P. Bimie III (1995), Associate Professor of

Materials Science and Engineering
James Blanchard (1994), Professor of Pharmaceutical

Sciences
Hermann Bleibtreu (1994), Professor of Anthropol-

ogy
Hinrich L. Bohn (1994), Professor of Soil and Water

Science
J. Ted Borhek (1995), Associate Professor Emeritus

of Sociology
Candace S. Bos (1995), Associate Professor of Spe-

cial Education and Rehabilitation
G. Tim Bowden (1995), Professor of Radiation On-

cology, Pharmacology and Toxicology and Mo-
lecular and Cellular Biology

William S. Bowers (1994), Professor of Entomology
Michael D. Bradley (1994), Associate Professor of

Hydrology and Water Resources
Charles J. Brainerd (1994), Professor of Educational

Psychology
Patsy M. Brannon (1994), Professor of Nutrition and

Food Science
Eldon J. Braun (1995), Professor of Physiology
Rubin Bressler (1995), Professor of Internal Medi-

cine and of Pharmacology
John R. Brews (1994), Professor of Electrical and

Computer Engineering
John T. Brobeck (1995), Assistant Professor of Music
Danny L. Brower (1995), Associate Professor of Mo-

lecular and Cellular Biology and of Biochemistry
Meg Lota Brown (1994), Assistant Professor of En-

glish
Merrie L. Brucks (1995), Associate Professor of Mar-

keting
Mark L. Brusseau (1994), Assistant Professor of Soil

and Water Science
Curtis W. Bryant, Jr. (1995), Associate Professor of

Civil Engineering and Engineering Mechanics
Nathan Buras (1994), Professor of Hydrology and

Water Resources
Michael F. Burke (1995), Associate Professor of

Chemistry
Ford N. Burkhart (1995), Associate Professor of Jour-

nalism
Janis M. Burt (1995), Associate Professor of Surgery

and of Physiology
Henry C. Byerly (1994), Professor of Philosophy
Roger L. Caldwell (1994), Professor of Soil and Wa-

ter Science
Andreas Cangellaris (1995), Associate Professor of

Electrical and Computer Engineering
Willard T. Carleton (1994), Professor of Finance and

Real Estate
Dean E. Carter (1995), Professor of Pharmacology

and Toxicology
Francois E. Cellier (1994), Associate Professor of

Electrical and Computer Engineering
Dipankar Chakravarti (1995), Professor of Market-

ing
Hsinchun Chen (1994), Assistant Professor of Man-

agement Information Systems
Robert B. Chiasson (1995), Professor of Veterinary

Science
Peter J. Coney (1994), Professor of Geosciences
David A. Conn (1994), Associate Professor of Eco-

nomics
Joseph L. Cowan (1994), Professor of Philosophy
David E. Cox (1994), Associate Professor of Agri-

cultural Education
Clifton D. Crutchfield (1995), Assistant Professor of

Health Education
Andrew H. Cutler (1995), Assistant Research Pro-

fessor in the Engineering Experiment Station
William J. Dallas (1995), Professor of Radiology and

of Optical Sciences

Terry C. Daniel (1994), Professor of Psychology and
of Renewable Natural Resources

Owen K. Davis (1995), Associate Professor of Geo -
sciences

Thomas Davis (1994), Professor of Pharmacology
Jeffrey S. Dean (1995), Professor in the Tree Ring

Laboratory
Dominick Deluca (1994), Associate Professor of Mi-

crobiology and Immunology
Louis J. Demer (1994), Professor of Materials Sci-

ence and Engineering
Sue K. Denise (1995), Associate Professor of Animal

Sciences
Galina L. De Roeck (1995), Assistant Professor of

Russian and Slavic Languages
Jerry R. Dickey (1995), Assistant Professor of The-

atre Arts
Donald C. Dickinson (1995), Professor of Library

Science
Sarah M. Dinham (1994), Professor of Educational

Psychology
Peter J. Downey (1995), Associate Professor of Com-

puter Science
Dennis C. Doxtater (1994), Associate Professor of

Architecture
Gordon R. Dutt (1994), Professor of Soil and Water

Science
Richard M. Eaton (1994), Associate Professor of His-

tory
Nancy M. Eldredge (1995), Assistant Professor of

Special Education and Rehabilitation
John H. Enemark (1995), Professor of Chemistry
Theresa Enos (1994), Assistant Professor of English
Robert P. Erickson (1995), Professor of Pediatrics

and of Molecular and Cellular Biology
Thomas R. Ervin (1995), Professor of Music
Cleamond D. Eskelson (1995), Research Professor of

Surgery
Lawrence J. Evers (1995), Professor of English
Henry L. Ewbank (1995), Professor of Communica-

tion
Kenneth A. Feldmann (1995), Assistant Professor of

Plant Sciences
William R. Ferrell (1994), Professor of Systems and

Industrial Engineering
Aurelio J. Figueredo (1994), Assistant Professor of

Psychology
Daniel J. Flannery (1995), Assistant Professor of

Family and Consumer Resources
Karl W. Flessa (1994), Professor of Geosciences
Roger W. Fox (1994), Professor of Agricultural and

Resource Economics
Edward D. French (1994), Associate Professor of

French
Richard L. Friedman (1995), Associate Professor Mi-

crobiology and Immunology
K.-Y. Fung (1995), Associate Professor of Aerospace

and Mechanical Engineering
Lynn Galbraith (1994), Assistant Professor of Art
Adel S. Gamal (1994), Professor of Near Eastern

Studies
Rose M. Gerber (1994), Associate Professor of

Nursing
Robert Giebner (1994), Professor of Architecture
Charles E. Glass (1995), Associate Professor of Min-

ing and Geological Engineering
Richard S. Glass (1994), Professor of Chemistry
Yetta M. Goodman (1995), Professor of Language,

Reading and Culture
Ellery C. Green (1995), Professor of Architecture
W. Dwaine Greer (1995), Professor of Art
William E Greer (1995), Associate Professor of Jour-

nalism
Gary A. Griffin (1994), Professor of Teaching and

Teacher Education
Lakshman Guruswamy (1995), Associate Professor

of Law
Henry H. Hagedorn (1994), Professor of Entomol-

ogy
Marilyn J. Halonen (1995), Professor of Pharma-

cology
James R. Halpert (1994), Professor of Pharmacology
Robert L. Hamblin (1995), Professor of Sociology
Michael Hammond (1994), Associate Professor of

Linguistics
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Satya Harpalani (1994), Associate Professor of Min-
ing and Geological Engineering

David T. Harris (1995), Associate Professor Micro-
biology and Immunology

Ziaul Hasan (1995), Professor of Physiology
Daniel N. Head (1995), Associate Professor of Spe-

cial Education and Rehabilitation
Donald Heckerman (1994), Associate Professor of

Economics
Paul E. Heckman (1995), Assistant Professor of Edu-

cational Administration
Richard N. Henderson (1995), Professor of An-

thropology
David M. Hendricks (1994), Associate Professor of

Soil and Water Science
Erik J. Henriksen (1995), Assistant Professor of Ex-

ercise and Sport Sciences
Julia L. Higle (1994), Associate Professor of Systems

and Industrial Engineering
Fredrick J. Hill (1994), Professor of Electrical and

Computer Engineering
Ronald W. Hilwig (1995), Associate Professor of Vet-

erinary Science
Reka P. Hoff (1995), Professor of Law
Jeannette D. Hoit (1995), Assistant Professor of

Speech and Hearing Sciences
Virginia W. Horak (1994), Assistant Professor of

Teaching and Teacher Education
Willis J. Horak (1994), Associate Professor of Teach-

ing and Teacher Education
John T. Huber (1995), Professor of Animal Sciences
Alfredo R. Huete (1994), Associate Professor of Soil

and Water Science
Bobby R. Hunt (1995), Professor of Electrical and

Computer Engineering
Charlie D. Hurt (1994), Professor of Library Science
Christopher D. Impey (1995), Associate Professor of

Astronomy
Simon Ince (1994), Professor of Hydrology and Wa-

ter Resources
Kenneth A. Jackson (1994), Professor of Materials

Science and Engineering
Sanjay S. Jagdale (1995), Assistant Professor of Sys-

tems and Industrial Engineering
Bernard Jaworski (1995), Associate Professor of

Marketing
Arthur J. Jelinek (1994), Professor of Anthropology
Edgar W. Jenkins (1995), Professor of Physics
Kenneth A. Jordan (1994), Professor of Agricultural

and Biosystems Engineering
Kurt Just (1994), Professor of Physics
Hussein A. Kamel (1995), Professor of Aerospace

and Mechanical Engineering
Frank R.H. Katterman (1995), Professor of Plant Sci-

ences
Henry C. Kenski (1994), Associate Professor of

Communication
John O. Kessler (1995), Professor of Physics
Frederick P. Kiefer (1994), Associate Professor of En-

glish
Mary Ann Kight (1995), Professor of Nutrition and

Food Science
John F. Kihlstrom (1995), Professor of Psychology
James E. King (1994), Professor of Psychology
Andrew M. Kirby (1995), Associate Professor of Ge-

ography and Regional Development
James O. Klemmedson (1995), Professor of Range

Management and of Watershed Management
Sigurd D. Kohler (1995), Professor of Physics
Otakar Koldovsky (1995), Professor of Pediatrics
J. Timothy Kolosick (1994), Associate Professor of

Music
Barry S. Komm (1995), Assistant Professor of Phys-

iology and of Obstetrics and Gynecology
Barbara Kosta (1994), Assistant Professor of German
Carol Kramer (1994), Professor of Anthropology
Paul R. Krausman (1995), Professor of Wildlife and

Fisheries Science
Kevin C. Kregel (1995), Assistant Professor of Ex-

ercise and Sport Sciences
Robert Kuehl (1995), Professor of Agricultural and

Resource Economics
Pinnaduwa H.S.W. Kulatilake (1995), Associate Pro-

fessor of Mining and Geological Engineering

Tribikram Kundu (1995), Associate Professor of
Civil Engineering and Engineering Mechanics

Frank K. La Ban (1995), Professor of Theatre Arts
D. Terence Langendoen (1994), Professor of Linguis-

tics
R. Clark Lantz (1994), Associate Professor of Anat-

omy
Dennis L. Larson (1994), Associate Professor of Ag-

ricultural and Biosystems Engineering
Douglas F. Larson (1995), Associate Professor of

Surgery, Assistant Professor of Pharmacology
Harold P. Larson (1995), Professor of Planetary Sci-

ences
Sharon S. Lassar (1994), Assistant Professor of Ac-

counting
Michael D. Lebowitz (1995), Professor of Internal

Medicine
Peter R. Lehman (1995), Professor of Media Arts
Adrienne Lehrer (1994), Professor of Linguistics
Lise H. Leibacher (1994), Associate Professor of

French and Italian
Everett Lindsay, Jr. (1994), Professor of Geosciences
Alice J. Longman (1994), Professor of Nursing
Ahmed Louri (1995), Assistant Professor of Electri-

cal and Computer Engineering
David C. Lynch (1995), Professor of Materials Sci-

ence and Engineering
Ronald M. Lynch (1995), Assistant Professor of

Physiology
David R. Maciel (1995), Professor of Media Arts
Deborah J. MacInnis (1995), Associate Professor of

Marketing
Stephen R. Mahaney (1995), Associate Professor of

Computer Science
Mary Z. Maher (1995), Associate Professor of The-

atre Arts
C. June Maker (1994), Associate Professor of Special

Education and Rehabilitation
Charles F. Mancino (1995), Assistant Professor of

Plant Sciences
Lawrence D. Mann (1995), Professor of Geography

and Regional Development
R. William Mannan (1994), Associate Professor of

Wildlife and Fisheries Science
Arvind S. Marathay (1995), Professor of Optical Sci-

ences
John A. Marchello (1994), Professor of Animal Sci-

ences and of Nutrition and Food Science
C. John Mare (1995), Professor of Veterinary Science
Sallie Marston (1995), Associate Professor of Geog-

raphy and Regional Development
Fred S. Matter (1994), Professor of Architecture
William J. Matter (1995), Associate Professor of

Wildlife and Fisheries Science
D. Keith McElroy (1995), Associate Professor of Art
Daniel L. McGee (1995), Associate Professor of Ra-

diation Oncology
Carrol M. McLaughlin (1995), Associate Professor of

Music
Guy R. McPherson (1995), Assistant Professor of

Watershed Management
Eileen Meehan (1995), Assistant Professor of Media

Arts
Neil M. Mendelson (1995), Professor of Molecular

and Cellular Biology
John V. Mering (1995), Professor of History
Jerry L. Miller (1994), Associate Professor of

Sociology
Luis C. Moll (1994), Associate Professor of Lan-

guage, Reading and Culture
Eric A. Monke (1994), Professor of Agricultural and

Resource Economics
Gerald Monsman (1994), Professor of English
William R. Montfort (1995), Assistant Professor of

Biochemistry
Calvin Morrill (1994), Assistant Professor of Com-

munication
Gordon E Mulligan (1995), Professor of Geography

and Regional Development
James E. Mulvaney (1994), Professor of Chemistry
Carolyn L. Murdaugh (1995), Professor of Nursing
Kamakshi P. Murti (1995), Assistant Professor of

German
Jane E Mutchler (1994), Associate Professor of Ac-

counting

Bartholomew Nagy (1994), Professor of Geosciences
Lawrence O. Nelson (1994), Professor of Educational

Administration
Betty J. Newlon (1994), Associate Professor of Fam-

ily and Consumer Resources
James P. O'Brièn (1995), Professor of Music
Richard T. Oehrle (1994), Associate Professor of Lin-

guistics
Stanley J. Olsen (1995), Professor of Anthropology
George B. Olson (1994), Professor of Microbiology

and Immunology and of Veterinary Science
James E. Organist (1995), Assistant Professor of Spe-

cial Education and Rehabilitation
Olgierd A. Palusinski (1994), Professor of Electrical

and Computer Engineering
Chia -Lin Pao Tao (1994), Associate Professor of East

Asian Studies
Daniel R. Papaj (1995), Assistant Professor of Ecol-

ogy and Evolutionary Biology
Douglas L. Park (1995), Associate Professor of Nutri-

tion and Food Science
Ellwood C. Parry III (1995), Professor of Art
P. Jonathan Patchett (1994), Professor of Geosciences
Leonard A. Pearlman (1995), Professor of Music
Tamra Pearson d'Estree (1994), Assistant Professor

of Communication
Jonathan D. Penner (1994), Professor of English
Larry L. Peterson (1994), Associate Professor of

Computer Science
Douglas M. Pickrell (1995), Associate Professor of

Mathematics
Elizabeth A. Pierson (1995), Research Assistant Pro-

fessor of Plant Pathology
Leland S. Pierson III (1995), Assistant Professor of

Plant Pathology
Stanley Pogrow (1994), Associate Professor of Edu-

cational Administration
David R. Poirier (1995), Professor of Materials Sci-

ence and Engineering
Mary M. Poulton (1994), Assistant Professor of Min-

ing and Geological Engineering
Charles E. Poverman (1994), Professor of English
Titus D.M. Purdin (1994), Assistant Professor of

Management Information Systems
Charles W. Putnam (1994), Professor of Surgery
Christopher P. Puto (1995), Associate Professor of

Marketing
Ying Yong Qi (1995), Assistant Professor of Speech

and Hearing Sciences
Elizabeth Ramirez (1995), Assistant Professor of

Theatre Arts
Radhakrishna Rao (1995), Research Assistant Pro-

fessor of Pediatrics
William O. Rasmussen (1994), Associate Professor

of Agricultural and Biosystems Engineering
Dennis T. Ray (1995), Associate Professor of Plant

Science
Donald E. Ray (1994), Professor of Animal Sciences
Pamela G. Reed (1994), Associate Professor of Nurs-

ing
Thomas R. Rehm (1995), Professor of Chemical En-

gineering
Sheldon Reich (1994), Professor of Art
Linda L. Restifo (1994), Assistant Professor in the

Arizona Research Laboratories
Gary D. Rhoades (1994), Associate Professor of

Higher Education
Richard W. Rice (1994), Professor of Animal Sci-

ences
Randall Richardson (1994), Associate Professor of

Geosciences
Carl A. Ridley (1995), Professor of Family and Con-

sumer Resources
Cheryl Ritenbaugh (1995), Associate Professor of

Family and Community Medicine
D. Paul Robinson (1994), Associate Professor of

Teaching and Teacher Education
Edward M. Roche (1994), Assistant Professor of

Management Information Systems
Charles R. Roe (1995), Professor of Music
Duane H. Roen (1994), Associate Professor of En-

glish
Sandra Rosenbloom (1994), Professor of Architec-

ture
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Bruce A. Roundy (1994), Associate Professor of
Range Management

David C. Rowe (1995), Professor of Family and Con-
sumer Resources

Jerzy Rozenblit (1995), Associate Professor of Elec-
trical and Computer Engineering

Richard Ruiz (1995), Associate Professor of Lan-
guage, Reading and Culture

Hamid Saadatmanesh (1995), Assistant Professor of
Civil Engineering and Engineering Mechanics

Amos"P. Sales (1994), Professor of Special Education
and Rehabilitation

William R. Salzman (1994), Professor of Chemistry
Eugene G. Sander (1995), Professor of Biochemistry
Jeffrey W. Schatzberg (1994), Assistant Professor of

Accounting
Alice E. Schlegel (1994), Professor of Anthropology
Richard M. Schotland (1995), Professor of At-

mospheric Sciences
Robert Schowengerdt (1994), Associate Professor of

Electrical and Computer Engineering
Charles A. Seavey (1994), Assistant Professor of Li-

brary Science
Suvrajeet Sen (1994), Associate Professor of Systems

and Industrial Engineering
Bernhard Seraphin (1995), Professor Emeritus of

Optical Sciences
Richard W Shelton (1994), Professor of English
Kathleen G. Short (1995), Assistant Professor of

Language, Reading and Culture
Arthur L. Silvers (1995), Professor of Management

and Policy
Mark A. Smith (1995), Associate Professor of Chem-

istry
Norman S. Smith (1995), Professor of Wildlife and

Fisheries Science
Steven E. Smith (1995), Associate Professor of Plant

Science
Michael E. Sobel (1995), Professor of Sociology
J. Glenn Songer (1995), Professor of Veterinary Sci-

ence
Joel S. Sternberg (1995), Assistant Professor of Fi-

nance and Real Estate
H. Reynolds Stone (1994), Associate Professor of

Spanish and Portuguese
Leslie S. Stratton (1995), Assistant Professor of Eco-

nomics
Ferenc Szidarovszky (1994), Professor of Systems

and Industrial Engineering
Miklos N. Szilagyi (1994), Professor of Electrical

and Computer Engineering
Laura Tabili (1994), Assistant Professor of History
Jing -Shen Tao (1995), Professor of East Asian Stud-

ies
Charles W. Taylor (1995), Assistant Professor of In-

ternal Medicine
C. Brent Theurer (1994), Professor of Animal Sci-

ences
Barbara Timmerman (1994), Associate Professor of

Arid Lands
Charles M. Tipton (1994), Professor of Exercise and

Sport Sciences
Thomas R. Tobin (1995), Assistant Professor in the

Neurobiology Division of the Arizona Research
Laboratories

Terry Triffet (1995), Professor Emeritus of Materials
Science and Engineering

Gordon Tullock (1995), Professor of Economics
Paul R. Turner (1995), Professor Emeritus of An-

thropology
Judith A. Verbeke (1995), Associate Professor of

Plant Science
Ronald J. Vogel (1995), Associate Professor in the

School of Public Administration and Policy
Morton E. Wacks (1995), Professor of Nuclear and

Energy Engineering
Terry C. Wallace, Jr. (1995), Professor of Geosciences
Melanie Wallendorf (1995), Associate Professor of

Marketing
J. Bruce Walsh (1994), Associate Professor of Ecol-

ogy and Evolutionary Biology
Shiing -Wu Wang (1994), Assistant Professor of Ac-

counting
Arthur W. Warrick (1994), Professor of Soil and Wa-

ter Science

Ronald R. Watson (1994), Research Professor of
Family and Community Medicine

J. Peter Wearing (1994), Professor of English
Thomas Weaver (1995), Professor of Anthropology
Suzanne P. Weisband (1995), Assistant Professor of

Management Information Systems
Mary C. Wetzel (1995), Professor of Psychology
Raymond E. White, Jr. (1995), Associate Professor of

Astronomy
Gretchen Whitney (1994), Assistant Professor of Li-

brary Science
Stacie G. Widdifield (1995), Assistant Professor of

Art
Mari S. Wilhelm (1995), Associate Professor of Fam-

ily and Consumer Resources
Thomas S. Willard (1994), Associate Professor of

English
David A. Williams (1994), Associate Professor of

Communication
Edward J. Williams (1995), Professor of Political Sci-

ence
Jane Williams (1995), Assistant Professor of Art
Jean M. Williams (1995), Professor of Exercise and

Sport Sciences
Gary B. Wilson (1995), Assistant Professor of Music
John M. Wilson (1995), Professor of Dance
Rex A. Woods (1995), Associate Professor of Music
Anne Woodtli (1994), Associate Professor of Nurs-

ing
Robert L. Wrenn (1995), Professor of Psychology
A. Larry Wright (1994), Associate Professor of Math-

ematics
Ewan Wright (1995), Assistant Professor of Optical

Sciences
T.C. Jim Yeh (1995), Associate Professor of Hydrol-

ogy and Water Resources
Muluneh Yitayew (1994), Associate Professor of Ag-

ricultural and Biosystems Engineering
Stephen L. Zegura (1994), Professor of Anthro-

pology
Richard W. Ziolkowski (1994), Associate Professor

of Electrical and Computer Engineering
Nicholas L. Zumbro (1995), Professor of Music
Phillip R. Zurbrick (1994), Professor of Agricultural

Education
Malcolm J. Zwolinski (1995), Professor of Water-

shed Management

Regents' Professors

Angel, J. Roger P. (1973), Regents' Professor and
Professor of Astronomy, and Optical Sciences;
Astronomer in the Steward Observatory; B.A.,
1963, St. Peters College; M.S., 1966, California In-
stitute of Technology; Ph.D., 1967, Oxford Univer-
sity.

Baker, Victor R. (1981), Regents' Professor and Pro-
fessor of Geosciences, Planetary Sciences, and in
the Lunar and Planetary Laboratory; B.S., 1967,
Rensselaer Poly Institute; Ph. D., 1971, University
of Colorado.

Barrett, Harrison H. (1974), Regents' Professor and
Professor of Optical Sciences, and Radiology;
B.S., 1960, Virginia Poly Institute; S.M., 1962, Mas-
sachusetts Institute of Technology; Ph.D., 1968,
Harvard University.

Bernays, Elizabeth A. (1989), Head of the Depart-
ment of Entomology; Regents' Professor and Pro-
fessor of Entomology; B.Sc., 1962, University of
Queensland; M.Sc., 1967, Ph.D., 1970, University
of London.

Colescott, Robert H. (1985), Regents' Professor and
Professor of Art; A.B., 1949, M.A., 1952, Univer-
sity of California at Berkeley.

Desai, Chandrakant S. (1981), Head of the Depart-
ment of Civil Engineering and Engineering Me-
chanics; Regents' Professor and Professor of Civil
Engineering and Engineering Mechanics; B.E.,
1959, University of Bombay; M.S., 1966, Rice Uni-
versity; Ph. D., 1968, University of Texas at Austin.

Dobbs, Dan B. (1977), Regents' Professor and
Rosenstiel Distinguished Professor of Law; B.A.,
LL.B., 1956, University of Arkansas; LL.M., J.S.D.,
1961, University of Illinois.

Feinberg, Joel (1977), Regents' Professor and Pro-
fessor of Philosophy; B.A., 1949, M.A., 1951,
Ph.D., 1957, University of Michigan.

Goodman, Yetta M. (1975), Regents' Professor and
Professor of Language, Reading and Culture;
B.A., 1952, M.A., 1956, Los Angeles State College;
Ed. D., 1967, Wayne State University.

Griswold, Ralph E. (1971), Regents' Professor and
Professor of Computer Science; B.S., 1956, M.S.,
1960, Ph.D., 1962, Stanford University.

Haussler, Mark R. (1971), Regents' Professor and
Professor of Biochemistry; B.S., 1964, University
of California at Los Angeles; Ph.D., 1968, Univer-
sity of California at Riverside.

Haynes, C. Vance (1974), Regents' Professor and
Professor of Geosciences, and Anthropology;
B.S., 1956, Colorado School of Mines; Ph.D., 1965,
University of Arizona.

Hildebrand, John G. (1985), Director of the Division
of Neurobiology in the Arizona Research Labora-
tories; Regents' Professor and Professor of Neu-
robiology in the Arizona Research Laboratories,
Biochemistry, Molecular and Cellular Biology,
and Entomology; A.B., M.A., 1964, Harvard Col-
lege; Ph.D., 1969, Rockefeller University.

Hirschi, Travis W. (1981), Regents' Professor and
Professor of Sociology; B.S., 1957, M.S., 1958, Uni-
versity of Utah; Ph.D., 1968, University of Califor-
nia at Berkeley.

Hruby, Victor J. (1968), Regents' Professor and Pro-
fessor of Chemistry, and in the Arizona Research
Laboratories; B.S., 1960, M.S., 1962, University of
North Dakota; Ph.D., 1965, Cornell University.

Huffman, Donald R. (1967), Regents' Professor and
Professor of Physics; B.S., 1957, Texas A and M
University; M.A., 1959, Rice University; Ph.D.,
1966, University of California at Riverside.

Hunten, Donald M. (1977), Regents' Professor and
Professor of Planetary Sciences, and in the Lunar
and Planetary Laboratory; B.S., 1946, University
of Western Ontario; Ph.D., 1950, McGill Univer-
sity.

Kay, Marguerite (1990), Regents' Professor and Pro-
fessor of Microbiology and Immunology, and
Internal Medicine; B.A., 1970, University of Cali-
fornia at Berkeley; M.D., 1974, University of
California at San Francisco.

Kingery, William D. (1988), Regents' Professor and
Professor of Anthropology, and Materials Science
and Engineering; B.S., 1948, Ph.D., 1950, Mas-
sachusetts Institute of Technology.

Lamb, Willis E. (1974), Regents' Professor and Pro-
fessor of Physics, Optical Sciences, and the Ari-
zona Research Laboratories; B.S., 1934, Ph.D.,
1938, University of California at Berkeley; D.Sc.,
1953, University of Pennsylvania; M.A., 1956, Ox-
ford University; M.A., 1961 Yale University;
L.H.D., 1965, Yeshiva University.

Law, John H. (1981), Regents' Professor and Pro-
fessor of Biochemistry, and in the Arizona Re-
search Laboratories; B.S., 1953, Case Institute of
Technology; Ph.D., 1957, University of Illinois.

Lehrer, Keith E. (1974), Regents' Professor and Pro-
fessor of Philosophy; B.A., 1957, University of
Minnesota; M.A., 1959, Ph.D., 1960, Brown Uni-
versity.

Low, Frank J. (1962), Regents' Research Professor
and Research Professor and Astronomer in the
Steward Observatory; B.S., 1955, Yale University;
M.A., 1957, Ph.D., 1959, Rice University.

Momaday, Navarre S. (1981), Regents' Professor and
Professor of English; A.B., 1958, University of
New Mexico; A.M., 1960, Ph.D., 1963, Stanford
University.

Netting, Robert M. (1972), Regents' Professor and
Professor of Anthropology; B.A., 1957, Yale Uni-
versity; M.A., 1959, Ph.D., 1963, University of Chi-
cago.

Neuman, Shlomo P. (1975), Regents' Professor and
Professor of Hydrology and Water Resources;
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B. Sc., 1963, Hebrew University; M.S., 1966, Ph.D.,
1968, University of California at Berkeley.

Oberman, Heiko A. (1984), Regents' Professor and
Professor of History; Research Professor of Medi-
eval Studies; Dr., 1957, University of Utrecht.

Salmon, Sydney E. (1972), Director of the Arizona
Cancer Center; Regents' Professor and Professor
of Internal Medicine; B.A., 1958, University of Ar-
izona; M.D., 1962, Washington University.

Shelton, Richard W. (1960 -62; 1963 -66; 1967 -69;
1970), Regents' Professor and Professor of En-
glish; B.A., 1958, Abilene Christian College; M.A.,
1961, University of Arizona.

Smith, Vernon L. (1975), Regents' Professor and
Professor of Economics; B.S., 1949, California In-
stitute of Technology; M.A., 1951, University of
Kansas; Ph.D., 1955, Harvard University.

Sonett, Charles P. (1973 -92), Regents' Professor and
Professor Emeritus of Planetary Sciences; B.A.,
1949, University of California at Berkeley; M.A.,
1951, Ph.D., 1954, University of California at Los
Angeles.

Stuart, Douglas G. (1967), Associate Dean for Re-
search in the College of Medicine; Regents' Pro-
fessor and Professor of Physiology; D.P.E., 1950,
Sydney Teachers College; B.S., 1955, M.A., 1956,
Michigan State University; Ph.D., 1961, University
of California at Los Angeles.

Wait, James R. (1980 -89), Regents' Professor Emer-
itus of Electrical and Computer Engineering;
B.A., 1948, M.A., 1949, Ph.D., 1951, University of
Toronto.

Winfree, Arthur T. (1986), Regents' Professor and
Professor of Ecology and Evolutionary Biology;
B.S., 1965, Cornell University; Ph.D., 1970, Prince-
ton University.

Teaching and Research
Faculty

This list identifies tenured and tenure -track faculty
members appointed for the 1992 -93 academic years,
as well as emeritus faculty. For a list which includes
all faculty appointed for the 1992 -93 academic years,
including their dates of apointment and degrees,
consult The University of Arizona General Catalog.

Aamodt, Agnes M., Professor Emerita of Nursing
Abrams, Herbert K., Professor Emeritus of Family

and Community Medicine
Adam, Rodney Dean, Assistant Professor of Internal

Medicine
Adamec, Ludwig W., Professor of Near Eastern

Studies
Adamowicz, Ludwik, Assistant Professor of Chem-

istry
Adams, Alison E.M., Assistant Professor of Molecu-

lar and Cellular Biology
Adams, William G., Associate Professor of Art
Adamson, Hugh D., Associate Professor of English
Ahern, Geoffrey, Assistant Professor of Neurology

and of Psychology
Ahmann, Frederick R., Associate Professor of Inter-

nal Medicine
Aiken, Susan, Professor of English
Akporiaye, Emmanuel, Associate Professor of Mi-

crobiology and Immunology
Albanese, Charles A., Professor of Architecture
Alberts, David S., Professor of Internal Medicine

and of Pharmacology
Alcorn, Stanley, Professor Emeritus of Plant Pathol-

ogy
Aleamoni, Lawrence M., Professor of Educational

Psychology
Alepa, F. Paul, Professor of Internal Medicine; Asso-

ciate Professor of Pediatrics
Allen, Adela A., Associate Professor of Language,

Reading and Culture
Allen, John J., Assistant Professor of Psychology
Allen, Paul M., Professor Emeritus of Secondary Ed-

ucation

Allen, R. Van, Professor Emeritus of Elementary Ed-
ucation

Allen, Ronald E., Professor of Animal Sciences
Allen, Rupert C., Professor Emeritus of Spanish and

Portuguese
Allen, Ruth A., Professor Emerita of Home Eco-

nomics
Alonso, Ana, Assistant Professor of Anthropology
Alpert, Joseph S., Professor of Internal Medicine
Altman, Ellen, Professor of Library Science
Altschul, D. Robert, Associate Professor of Geogra-

phy and Regional Development
Alvi, Eskander, Assistant Professor of Economics
Ames, Wilbur S., Professor of Teaching and Teacher

Education
Ampel, Neil M., Associate Professor of Internal

Medicine
Anders, Patricia L., Professor of Language, Reading

and Culture
Anderson, Helen H., Assistant Professor of Market-

ing
Anderson, Jon V., Associate Professor of English
Anderson, Karen S., Associate Professor of History
Anderson, Robert M., Associate Professor Emeritus

of Surgery
Anderson, Waldo K., Professor Emeritus of Higher

Education
Anderson, Warren H., Professor Emeritus of Art
Andrews, Arthur W, Professor of Law
Andrews, Gregory R., Professor of Computer Sci-

ence
Angel, J. Roger P., Professor of Astronomy and of

Optical Sciences
Angevine, Jay B., Jr., Professor of Anatomy
Angus, Robert C., Professor of Agricultural Eco-

nomics
Annas, Julia, Professor of Philosophy
Anovitz, Lawrence M., Assistant Professor of Geo-

sciences
Anthony, James R., Professor Emeritus of Music
Antia, Shirin D., Associate Professor of Special Edu-

cation and Rehabilitation
Antin, Parker B., Assistant Professor of Animal Sci-

ences
Aposhian, H. Vasken, Professor of Molecular and

Cellular Biology and of Pharmacology
Appleton, Christopher P., Associate Professor of In-

ternal Medicine
Aquilano, Nicholas, Associate Professor of Manage-

ment Information Systems
Arabyan, Ara, Associate Professor of Aerospace and

Mechanical Engineering
Aradhyula, Satheesh V, Assistant Professor of Agri-

cultural Economics
Arbas, Edmund A., Associate Professor in the Mi-

crobiology Division of the Arizona Research Lab-
oratories, and of Physiology

Archangeli, Diana B., Associate Professor of Lin-
guistics

Ares, Charles E., Professor Emeritus of Law
Ariew, Robert A., Associate Professor of French and

Italian
Arkowitz, Harold S., Associate Professor of Psychol-

ogy
Armaleh, Sonia H., Assistant Professor of Civil En-

gineering and Engineering Mechanics
Armstrong, Dennis V., Research Scientist and Spe-

cialist in Animal Sciences
Armstrong, Neal R., Professor of Chemistry
Arnett, W. David, Professor of Physics and of

Astronomy
Arnold, Robert G., Associate Professor of Civil En-

gineering and Engineering Mechanics and of
Chemical Engineering

Ascher, Mark L., Professor of Law
Asia, Daniel I., Associate Professor of Music
Askin, Ronald G., Professor of Systems and Indus-

trial Engineering
Atkins, Allen B., Assistant Professor of Finance and

Real Estate
Atkinson, George H., Professor of Chemistry and of

Optical Sciences
Atwater, Anne E., Professor of Exercise and Sport

Sciences

Atwood, Harry, Associate Professor Emeritus of Ra-
dio and Television

Austin, J. Norman, Professor of Classics
Ax, Roy L., Professor of Animal Sciences and of

Obstetrics and Gynecology
Ayer, Harry W., Specialist in Agricultural Economics
Babcock, Barbara A., Professor of English
Badger, Terry A., Associate Professor of Nursing
Bagnara, Joseph T., Professor Emeritus of Anatomy
Bahill, Andrew T., Professor of Systems and Indus-

trial Engineering
Bailey, Andrew D., Jr., Professor of Accounting and

of Management Information Systems
Bailey, Daniel E., Professor Emeritus of Computer

Science
Bailey, Mary L., Assistant Professor of Computer

Science
Baker, Boyd B., Associate Professor of Exercise and

Sport Sciences
Baker, Lynn A., Associate Professor of Law
Baker, Robert L., Associate Professor Emeritus of

Systems and Industrial Engineering
Baker, Susan G., Assistant Professor in the School

of Public Administration and Policy
Baker, Victor R., Professor of Geosciences, Plane-

tary Sciences, and in the Lunar and Planetary
Laboratory

Baldwin, Ann L., Assistant Professor of Physiology
Baldwin, Suzanne L., Assistant Professor of Geo-

sciences
Bales, Roger C., Associate Professor of Hydrology

and Water Resources
Balsa, Thomas E, Professor of Aerospace and Me-

chanical Engineering
Bamford, Colin R., Associate Professor of Neurol-

ogy
Bannister, Bryant, Professor of Dendrochronology

in the Tree Ring Laboratory
Barbee, Robert A., Professor of Internal Medicine
Barber, William D., Professor of Anatomy
Barbosa, Maria J., Assistant Professor of Spanish

and Portuguese
Barfield, Michael, Professor of Chemistry
Barickman, Bert J., Assistant Professor of History
Barnes, Carol A., Professor of Psychology and of

Neurology
Barnes, William D., Professor Emeritus of Second-

ary Education
Barreca, Frank R., Professor Emeritus of Radio and

Television Production
Barrett, Bruce R., Professor of Physics
Barrett, Harrison H., Professor of Optical Sciences

and of Radiology
Barrett, William B., Professor of Accounting
Barrow, Leo L., Professor of Spanish and Portuguese
Barss, Andrew, Assistant Professor of Linguistics
Bartels, Paul G., Professor Emeritus of Plant Sci-

ences
Bartels, Peter H., Professor of Optical Sciences and

of Pathology
Bartlett, Neil R., Professor Emeritus of Psychology
Barton, Leslie L., Professor of Pediatrics
Barton, Mark D., Associate Professor of Geosciences
Bashkin, Stanley, Professor Emeritus of Physics
Bassett, Randy L., Associate Professor of Hydrology

and Water Resources
Bassford, Tamsen L., Assistant Professor of Family

and Community Medicine
Basso, Ellen B., Professor of Anthropology
Bateman, Herman E., Professor Emeritus of History
Bates, Robert B., Professor of Chemistry
Bauwens, Eleanor E., Professor Emerita of Nursing
Baygents, James C., Assistant Professor of Chemical

Engineering
Bayles, Kathryn A., Associate Professor of Speech

and Hearing Sciences
Bayly, Bruce J., Assistant Professor of Mathematics
Beach, Lee R., Professor of Management and Policy
Beattie, Bruce R., Professor of Agricultural Eco-

nomics
Becher, Eric A., Associate Professor of Music
Bechtel, Robert B., Professor of Psychology
Bechtold, Jill, Assistant Professor in the Steward

Observatory and of Astronomy
Beck, Jean R., Professor Emeritus of German
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Beck, Jonathan, Professor of French and Italian
Beck, L. Susan, Assistant Professor of Geosciences
Becker, Judith V., Professor of Psychiatry and of

Psychology
Becker, Stewart, Professor Emeritus of Electrical En-

gineering
Bedford, Felice L., Assistant Professor of Psychology
Beeker, Ruth Ann, Associate Professor of Teaching

and Teacher Education
Beigel, Allan, Professor of Psychiatry and of Psy-

chology
Bell, Iris R., Assistant Professor of Psychiatry and of

Psychology
Benjamin, James B., Associate Professor of Surgery
Benson, Bryant, Professor of Anatomy
Benson, Clark T., Professor of Mathematics
Benz, Willy, Associate Professor of Astronomy, Ari-

zona Research Laboratories, and Steward Obser-
vatory

Bergan, John R., Professor of Educational Psychol-
ogy

Bergesen, Albert J., Professor of Sociology
Berkhout, Carl T., Associate Professor of English
Bernardi, Rosemary T., Associate Professor of Art
Bernath, Peter E, Associate Professor of Chemistry
Bernays, Elizabeth A., Professor of Entomology
Bernhard, Victor M., Professor of Surgery
Bernstein, Alan E., Associate Professor of History
Bernstein, Gail L., Professor of History
Bernstein, Harris, Professor of Microbiology and

Immunology
Berry, James W., Professor Emeritus of Nutrition

and Food Science
Berry, Laura C., Assistant Professor of English
Bessey, Paul M., Associate Professor Emeritus of

Plant Sciences
Betterton, Eric A., Assistant Professor of At-

mospheric Physics, and in the Institute of At-
mospheric Sciences

Bickel, William S., Professor of Physics
Bieging, John H., Associate Professor of Astronomy
Bier, Milan, Professor of Engineering and of Micro-

biology
Bigi, Brunella, Assistant Professor of French and

Italian
Birnie, Dunbar P., III, Associate Professor of Mate-

rials Science and Engineering
Bishop, Jerold, Associate Professor of Art
Black, John H., Professor of Astronomy
Blanchard, James, Professor of Pharmaceutical Sci-

ences
Blask, David E., Professor of Anatomy
Blecha, Milo K., Professor Emeritus of Elementary

Education
Bleck, Erich K., Associate Professor Emeritus of Fi-

nance and Real Estate
Bleibtreu, Hermann K., Professor of Anthropology
Blitzer, Leon, Professor Emeritus of Physics
Block, Michael K., Professor of Economics
Bloom, John H., Professor Emeritus of Music
Bloom, John W., Associate Professor of Internal

Medicine
Bloom, Paul, Assistant Professor of Psychology and

of Linguistics
Bloss, Homer E., Associate Professor Emeritus of

Plant Pathology
Boe, John M., Professor of Music
Boelts, Jackson G., Associate Professor of Art
Bogart, Fred O., Professor Emeritus of Accounting
Bohn, Hinrich L., Professor of Soil and Water Sci-

ence
Bohnert, Hans J., Professor of Biochemistry; Associ-

ate Professor of Molecular and Cellular Biology
and of Plant Sciences

Bonine, Michael E., Professor of Near Eastern Stud-
ies and of Geography and Regional Development

Bonnamour -Lloyd, Dominique, Assistant Professor
of Architecture

Boone, Daniel R., Professor Emeritus of Speech and
Hearing Sciences

Bootman, J. Lyle, Professor of Pharmacy Practice
Bootzin, Richard R., Professor of Psychology and of

Psychiatry
Borhek, James T., Associate Professor of Sociology

Bos, Candace S., Professor of Special Education and
Rehabilitation

Bottaccini, Manfred R., Professor Emeritus of Aero-
space and Mechanical Engineering

Bourque, Don P., Professor of Biochemistry and of
Moleculár and Cellular Biology

Bowden, George T., Professor of Radiation Oncol-
ogy, Pharmacology and Toxicology, and Molecu-
lar and Cellular Biology

Bowen, Don L., Professor Emeritus of Management
and Policy

Bowen, Roger, Associate Professor of English
Bowen, Theodore, Professor of Physics and of Radi-

ology
Bowers, Raymond V., Professor Emeritus of Sociol-

ogy
Bowers, William S., Professor of Entomology
Boyd, William E, Professor of Law
Boyden, Thomas W, Associate Professor of Internal

Medicine
Boyer, John T., Professor of Internal Medicine and of

Family and Community Medicine
Boynton, William V., Professor of Planetary Sci-

ences, and in the Lunar and Planetary Laboratory
Boyse, Edward A., Professor of Microbiology and

Immunology
Braden, Carrie J., Associate Professor of Nursing
Bradley, John M., Associate Professor of Language,

Reading and Culture
Bradley, Michael D., Associate Professor of Hydrol-

ogy and Water Resources
Brainerd, Charles J., Professor of Educational Psy-

chology
Brannon, Patsy M., Professor of Nutrition and Food

Science
Braun, Eldon J., Professor of Physiology
Brendel, Klaus, Professor of Pharmacology
Brenner, Robin J., Assistant Professor of Finance

and Real Estate
Bressler, Rubin, Professor of Internal Medicine and

of Pharmacology
Bretall, Eleanor V., Professor Emerita of Nursing
Brews, John R., Professor of Electrical and Com-

puter Engineering
Briggs, Maurice M., Professor Emeritus of Finance,

Insurance and Real Estate
Briggs, Robert E., Professor Emeritus of Plant Sci-

ences
Brillhart, John D., Professor of Mathematics
Brio, Moysey, Assistant Professor of Mathematics
Broadfoot, A. Lyle, Senior Research Scientist in the

Lunar and Planetary Laboratory
Brobeck, John T., Assistant Professor of Music
Bronfman, Corinne M., Assistant Professor of Fi-

nance and Real Estate
Bronstein, Judith, Assistant Professor of Ecology

and Evolutionary Biology
Brosin, Henry W, Professor of Psychiatry
Browder, Robert P., Professor Emeritus of History
Brower, Danny L., Associate Professor of Molecular

and Cellular Biology and of Biochemistry
Brown, A. Dolores, Professor Emerita of Spanish

and Portuguese
Brown, Burnell R., Professor of Anesthesiology and

of Pharmacology
Brown, Edward D., Professor Emeritus of Elemen-

tary Education
Brown, Edward G., Associate Professor of French

and Italian
Brown, Meg L., Assistant Professor of English
Brown, Michael E, Professor of Chemistry and of

Biochemistry
Brown, William H., Professor of Animal Sciences
Browning, Samuel R., Professor Emeritus of Sys-

tems Engineering
Brucks, Merrie L., Associate Professor of Marketing
Brusseau, Mark L., Assistant Professor of Soil and

Water Science
Bryant, Curtis W, Associate Professor of Civil Engi-

neering and Engineering Mechanics and of
Chemical Engineering

Buchanan, Allen E., Professor of Philosophy
Buchanan, Paul G., Assistant Professor of Political

Science

Buchhauser, Andrew W., Professor Emeritus of
Music

Buchmann, Stephen L., Adjunct Associate Professor
of Entomology

Buckman, Carl J., Professor Emeritus of Civil Engi-
neering

Buckner, Steven W., Assistant Professor of Chem-
istry

Budd, John M., Assistant Professor of Library Sci-
ence

Budhu, Muniram, Associate Professor of Civil Engi-
neering and Engineering Mechanics

Buehler, John E., Professor Emeritus of Economics
Bull, William B., Professor of Geosciences
Buller, David B., Associate Professor of Communi-

cation
Buras, Nathan, Professor of Hydrology and Water

Resources
Burd, Gail D., Associate Professor of Anatomy and

of Molecular and Cellular Biology
Burgoon, H. Michael, Professor of Communication
Burgoon, Judee K., Professor of Communication
Burke, James J., Professor of Optical Sciences
Burke, Michael E, Associate Professor of Chemistry
Burke, Terence, Professor of Geography
Burkhart, Ford N., Associate Professor of Journalism
Burkhart, Leland, Professor Emeritus of Horticul-

ture and of Landscape Architecture
Burns, Lawton R., Associate Professor of Manage-

ment and Policy, and in the School of Public
Administration and Policy

Burns, Robert A., Associate Professor of Religious
Studies

Burroughs, Robert C., Professor Emeritus of Drama
Burrows, Adam, Professor of Physics, in the Ari-

zona Research Laboratories, and in Astronomy
Burrows, Benjamin, Professor of Internal Medicine
Burt, Janice M., Associate Professor of Physiology
Burton, Lloyd E., Professor Emeritus of Addiction

Studies and of Pharmacy Practice
Butler, Henry E., Jr., Professor Emeritus of Educa-

tional Foundations and Administration
Butler, Robert E, Professor of Geosciences and in

the Arizona Research Laboratories
Butman, Samuel M., Associate Professor of Internal

Medicine
Byerly, Henry C., Professor of Philosophy
Byers, James M., III, Associate Professor of Pathol-

ogy
Byrne, David N., Associate Research Scientist and

Associate Specialist in Entomology
Cable, C. Curtis, Jr., Professor Emeritus of Agri-

cultural Economics
Calder, William A., Professor of Ecology and Evolu-

tionary Biology
Caldwell, Mary E., Professor Emeritus of Bacteriol-

ogy and of Pharmacology
Caldwell, Roger L., Professor of Soil and Water Sci-

ence
Call, Reginald L., Associate Professor Emeritus of

Electrical and Computer Engineering
Calmes, Robert E., Professor Emeritus of Educa-

tional Psychology
Calvert, Paul D., Professor of Materials Science and

Engineering
Campbell, John D., Assistant Professor of History
Campbell, Sammy C., Associate Professor of Inter-

nal Medicine
Campos -Outcalt, Douglas E., Assistant Professor of

Family and Community Medicine
Canfield, J. Douglas, Professor of English
Canfield, Louise M., Associate Professor of Bio-

chemistry and of Family and Community Medi-
cine -

Cangellaris, Andreas, Associate Professor of Electri-
cal and Computer Engineering

Cannon, Moody Dale, Associate Professor Emeritus
of Soils, Water and Engineering

Capp, Michael P., Professor of Radiology
Carleton, Willard T., Professor of Finance and Real

Estate
Carlile, Robert W, Professor Emeritus of Electrical

and Computer Engineering
Carmody, Raymond E, Associate Professor of Radi-

ology
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Carothers, Jodale, Assistant Professor of Electrical
and Computer Engineering

Carpenter, Edwin H., Research Scientist, Sociology
in Agricultural Economics

Carpenter, Robert D., Professor Emeritus of Geogra-
phy and Regional Development

Carrigan, Jeanne M., Assistant Professor of Art
Carruthers, Peter, Professor of Physics
Carson, Donald W, Professor of Journalism
Carswell, Evelyn M., Associate Professor Emerita of

Elementary Education
Carter, Dean E., Professor of Pharmacology and Tox-

icology; Associate Professor of Pharmacology
Carter, Herbert E., Professor Emeritus of Biochem-

istry
Carter, Kathy J., Associate Professor of Teaching and

Teacher Education
Carter, L. Philip, Professor of Surgery
Carter, Paul A., Professor Emeritus of History
Cassady, James R., Professor of Radiation Oncology
Cates, Michelle R., Assistant Professor of Military

Aerospace Studies
Cellier, Francois E., Associate Professor of Electrical

and Computer Engineering
Cetas, Thomas C., Professor of Radiation Oncology,

Aerospace and Mechanical Engineering, and
Electrical and Computer Engineering

Chabot, Aurore M., Associate Professor of Art
Chaffin, David G., Assistant Professor of Obstetrics

and Gynecology
Chakravarti, Dipankar, Professor of Marketing
Chalfant, James C., Professor of Special Education

and Rehabilitation
Chalfoun, Nader V., Associate Professor of Architec-

ture
Chambers, Frank M., Professor Emeritus of Ro-

mance Languages
Chambers, Robert H., Professor of Physics
Champagne, Francis H., Professor of Aerospace and

Mechanical Engineering
Chan, Cholik, Assistant Professor of Aerospace and

Mechanical Engineering
Chan, Marie C., Associate Professor of East Asian

Studies
Chandola, Anoop C., Professor of East Asian Stud-

ies
Chandra, Abhijit, Associate Professor of Aerospace

and Mechanical Engineering
Chang, Ai -Mei, Assistant Professor of Management

Information Systems
Chanin, Abraham S., Professor of Journalism
Chapman, Phillip C., Associate Professor of Political

Science
Chapman, Reginald F., Professor in the Division of

Neurobiology of the Arizona Research Laborato-
ries and of Entomology

Chase, Clement G., Professor of Geosciences and in
the Arizona Research Laboratories

Cheema, Mohinder S., Professor Emeritus of Mathe-
matics

Chen, Chuan E, Professor of Aerospace and Me-
chanical Engineering

Chen, Hsinchun, Assistant Professor of Manage-
ment Information Systems

Cherry, Ronald L., Professor of Law
Chiasson, Robert B., Professor Emeritus of Veteri-

nary Science
Chilcott, John H., Professor Emeritus of Anthropol-

ogy
Chin, Lincoln, Professor Emeritus of Pharmacology

and Toxicology
Chisholm, David H., Professor of German
Chow, Hsiao -Hui, Assistant Professor of Phar-

maceutical Sciences
Chow, Kwok, Assistant Professor of Mathematics
Christensen, Donna, Assistant Professor of Family

and Consumer Resources
Christensen, Harvey D., Professor Emeritus of

Aerospace and Mechanical Engineering
Christensen, Oscar D., Professor Emeritus of Family

and Consumer Resources
Christensen, Thomas A., Associate Research Scien-

fist in the Arizona Research Laboratories
Christiana, David R., Assistant Professor of Art

Christiano, Thomas D., Assistant Professor of Phi-
losophy

Christiansen, Harley D., Associate Professor Emer-
itus of Educational Psychology

Christopherson, Victor A., Professor Emeritus of
Family and Consumer Resources

Church, Edna E., Professor Emerita of Music
Chvapil, Milos, Professor Emeritus of Surgery
Civil, Marta, Assistant Professor of Mathematics
Clark, Donald C., Professor of Teaching and Teacher

Education
Clark, Kenneth N., Professor of Architecture
Clark, L. D., Professor Emeritus of English
Clark, Larry C., Associate Professor of Family and

Community Medicine
Clark, Robert Emmet, Professor Emeritus of Law
Clarke, James W., Professor of Political Science
Clarke, Jeanne N., Associate Professor of Political

Science
Classen, Albrecht, Associate Professor of German
Clausen, M. Richard, Professor Emeritus of Physical

Education
Clay, James R., Professor of Mathematics
Clayton, J. Wesley, Professor Emeritus of Phar-

macology and Toxicology
Cleland, Courtney B., Associate Professor Emeritus

of Sociology
Clemens, Elisabeth S., Assistant Professor of Sociol-

ogy
Coan, Richard W, Professor Emeritus of Psychology
Coates, Wayne E., Associate Professor of Agri-

cultural and Biosystems Engineering
Cocke, William J., Associate Professor of Astron-

omy
Cockrum, E. Lendell, Professor Emeritus of Ecology

and Evolutionary Biology
Cohen, Andrew W., Associate Professor of Geo-

sciences
Colby, Bonnie C., Associate Professor of Agri-

cultural Economics
Cole, Jack R., Professor Emeritus of Medicinal

Chemistry
Colescott, Robert H., Professor of Art
Comerci, George D., Professor of Pediatrics and of

Family and Community Medicine
Comrie, Andrew C., Assistant Professor of Geogra-

phy and Regional Development
Coney, Peter J., Professor of Geosciences
Coney, Ponjola, Associate Professor of Obstetrics

and Gynecology
Conklin, Martha H., Assistant Professor of Hydrol-

ogy and Water Resources
Conley, Sharon C., Associate Professor of Educa-

tional Foundations and Administration
Conn, David, Associate Professor of Economics
Connolly, Terence, Professor of Management and

Policy
Consroe, Paul F., Professor of Pharmacology and

Toxicology
Contractor, Dinshaw N., Professor of Civil Engi-

neering and Engineering Mechanics
Conway, William E., Associate Professor of Mathe-

matics
Cook, Gary D., Professor of Music
Cook, Mary J., Professor Emerita of English
Coons, Stephen J., Associate Professor of Pharmacy

Practice
Cooper Alarcon, Daniel Francis, Assistant Professor

of English
Coopwood, William K., Associate Professor Emer-

itus of Exercise and Sport Sciences
Copeland, Jack G., III, Professor of Surgery
Cordes, Dorian H., Assistant Professor of Family

and Community Medicine
Cork, Randall D., Associate Professor of Anesthe-

siology
Cortner, Hanna, Professor of Renewable Natural Re-

sources
Cortner, Richard C., Professor of Political Science
Cory, Dennis C., Professor of Agricultural Eco-

nomics
Cosart, William P., Associate Professor of Chemical

Engineering
Cosgrove, Richard A., Professor of History
Coulter, Pearl P., Professor Emerita of Nursing

Cowan, Joseph L., Professor of Philosophy
Cox, David E., Associate Professor of Agricultural

Education
Cox, James C., Professor of Economics
Cox, Vivian, Associate Professor of Teaching and

Teacher Education
Crano, William D., Professor of Communication
Creath, Katherine, Assistant Professor of Optical

Sciences
Cress, Anne E., Associate Professor of Radiation

Oncology
Croft, Michael E, Professor of Art
Cronin, Constance, Associate Professor of An-

thropology
Crosby, Leanna J., Assistant Professor of Nursing
Crow, John E., Associate Professor Emeritus of Polit-

ical Science
Crow, Steven C., Professor of Aerospace and Me-

chanical Engineering
Crutchfield, Clifton D., Assistant Professor of

Health Education
Culbert, T. Patrick, Professor of Anthropology
Cummins, Robert C., Professor of Philosophy
Cuneo, Pia E, Assistant Professor of Art
Cupp, Eddie Wayne, Professor of Entomology
Curlee, Richard E, Professor of Speech and Hearing

Sciences
Curtis, Richard E, Professor Emeritus of Sociology
Cusanovich, Michael A., Professor of Biochemistry
Cushing, Jim M., Professor of Mathematics
DaDeppo, Donald A., Professor of Civil Engineering

and Engineering Mechanics
Dahlgran, Roger A., Associate Professor of Agri-

cultural Economics
Dahood, Roger G., Professor of English
Daldrup, Roger J., Professor Emeritus of Family and

Consumer Resources
Dalen, James E., Professor of Internal Medicine
Dalink, Bruce L., Assistant Professor of Surgery
Dallas, William J., Professor of Radiology and of

Optical Sciences
d'Almeida, Irene S., Assistant Professor of French

and Italian
Dalton, William S., Associate Professor of Internal

Medicine
Damon, Paul E., Professor Emeritus of Geosciences
Daniel, Terry C., Professor of Psychology and of

Renewable Natural Resources
Danielson, Paul J., Professor Emeritus of Counseling

and Guidance
Dantzler, William H., Professor of Physiology
Darling, Linda, Assistant Professor of History
Daugherty, Janet L., Assistant Professor of Military

Aerospace Studies
Davenport, William G., Professor of Materials Sci-

ence and Engineering
Davis, Charles E., Associate Professor of English
Davis, Donald R., Professor of Hydrology and Wa-

ter Resources
Davis, George H., Professor of Geosciences
Davis, Jack Emory, Professor Emeritus of Romance

Languages
Davis, James G., Associate Professor Emeritus of

Art
Davis, James W., Associate Professor Emeritus of

Communication
Davis, John R., Professor of Pathology and of

Obstetrics and Gynecology
Davis, Owen K., Associate Professor of Geosciences
Davis, Russell P., Associate Professor of Ecology

and Evolutionary Biology
Davis, Stanley N., Professor Emeritus of Hydrology

and Water Resources
Davis, Thomas P., Professor of Pharmacology
Dawson, George A., Professor Emeritus of At-

mospheric Sciences
Day, Arden D., Professor Emeritus of Plant Sciences
Day, Larry, Professor of Music
Dayan, Joan, Professor of English and of African

American Studies
Deal, James E., Assistant Professor of Family and

Consumer Resources
Dean, Jeffrey S., Professor of Dendrochronology in

the Tree Ring Laboratory
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Debray, Saumya K., Associate Professor of Compu-
ter Science

Decker, Jan, Research Associate Professor of Vet-
erinary Science

De Feo, Anthony B., Director of the Speech Pathol-
ogy Clinic in Speech and Hearing Sciences

De Laix, Roger, Associate Professor of History
Delaney, William P., Assistant Professor of Electrical

and Computer Engineering
Delaplane, Walter H., Professor Emeritus of Eco-

nomics
Delforge, Gary D., Associate Professor of Exercise

and Sport Sciences
Delgado, Pedro L., Associate Professor of Psychiatry
Della Penna, Dean, Assistant Professor of Plant Sci-

ences
Deluca, Dominick, Associate Professor of Micro-

biology and Immunology
Demchak, Christine C., Assistant Professor of Pub-

lic Administration and Policy
Demer, Louis J., Professor Emeritus of Materials Sci-

ence and Engineering
Demers, Richard A., Professor of Linguistics
Deming, Caren J., Professor of Media Arts
Denise, R. Sue K., Associate Professor of Animal

Sciences
Dennis, Robert E., Professor Emeritus of Plant Sci-

ences
Denniston, Douglas G., Professor Emeritus of Art
Denny, John L., Professor of Statistics
Denny, William E, Professor of Internal Medicine
Denton, M. Bonner, Professor of Chemistry
der Boghosian, Harry, Associate Professor of Archi-

tecture
Dereniak, Eustace L., Professor of Optical Sciences
De Reuse, William J., Assistant Professor of An-

thropology
De Roeck, Galina L., Assistant Professor of Russian

and Slavic Languages
Derwin, Susan, Assistant Professor of English
Desai, Chandrakant S., Professor of Civil Engineer-

ing and Engineering Mechanics
Dever, William G., Professor of Near Eastern

Studies
DeVito, Carl L., Associate Professor of Mathematics
Dewalt, Evelyn M., Associate Professor of Nursing
Dewhirst, Leonard W, Professor Emeritus of Vet-

erinary Science
Deymier, Pierre A., Associate Professor of Materials

Science and Engineering
Dhaliwal, Dan S., Professor of Accounting
Dickey, Jerry R., Assistant Professor of Theatre Arts
Dickinson, Donald C., Professor of Library Science
Dickinson, Robert E., Professor of Atmospheric

Physics, Atmospheric Sciences, Tree Ring Labora-
tory, and Hydrology and Water Resources

Dickinson, William R., Professor Emeritus of Geo-
sciences

Diebold, A. Richard, Jr., Professor Emeritus of An-
thropology

Dieckmann, Carol L., Associate Professor of Bio-
chemistry; Assistant Professor of Molecular and
Cellular Biology

Diesing, Molly E., Assistant Professor of Linguistics
Dietrich, Duane L., Associate Professor of Systems

and Industrial Engineering
Dietz, William D., Associate Professor of Music
Dinham, Sarah M., Professor of Educational Foun-

dations and Administration
Dinnerstein, Leonard, Professor of History
Dixon, Harold W, Jr., Professor of Theatre Arts
Dixon, William J., Associate Professor of Political

Science
Dobbs, Dan B., Professor of Law
Dobrenz, Albert K., Professor of Plant Sciences
Dolata, Daniel Paul, Assistant Professor of Chem-

istry
Domino, George, Professor of Psychology
Donahue, Douglas J., Professor of Physics
Donnerstein, Richard L., Associate Professor of

Pediatrics
Donoghue, Michael J., Professor of Ecology and

Evolutionary Biology
Donohoe, James, Professor Emeritus of History
Doogan, Margaret B., Professor of Art

Doer, Robert Thomas, Associate Professor of Phar-
macology

Dotson, Jay C., Professor Emeritus of Mining and
Geological Engineering

Downey, Peter J., Associate Professor of Computer
Science

Doxtater, Dennis C., Associate Professor of Archi-
tecture

Doyle, Walter, Professor of Teaching and Teacher
Education

Drabicki, John Z., Associate Professor of Economics
Drach, George W, Professor of Surgery
Drake, Michael J., Professor of Planetary Sciences,

Lunar and Planetary Laboratory, Geosciences,
and the Arizona Research Laboratories

Draugalis, JoLaine, Assistant Professor of Pharmacy
Practice

Dror, Moshe, Associate Professor of Management
Information Systems

Dryden, Edgar A., Professor of English
Duckstein, Lucien, Professor of Hydrology and Wa-

ter Resources and of Systems and Industrial Engi-
neering

Dudley, Donald G., Professor of Electrical and Com-
puter Engineering

Dufner, Max, Professor Emeritus of German
Duncan, Burris R., Professor of Pediatrics
Dunkel, Alexander, Associate Professor of Russian

and Slavic Languages
Dutt, Gordon R., Professor of Soil and Water Sci-

ence
Dutton, Vivian E, Associate Professor Emerita of

Elementary Education
Dvorak, Robert W, Associate Professor of Architec-

ture
Dvorak, Steven L., Assistant Professor of Electrical

and Computer Engineering
Dye, Fredd A., Associate Professor of English
Dyl, Edward A., Professor of Finance and Real Es-

tate
Earnest, David L., Professor of Internal Medicine
Eastlick, Mary A., Assistant Professor of Family and

Consumer Resources
Eaton, Richard M., Associate Professor of History
Eckhardt, August G., Professor Emeritus of Law
Edwards, Richard M., Professor Emeritus of Chemi-

cal Engineering
Ehsani, Mohammad R., Associate Professor of Civil

Engineering and Engineering Mechanics
Eisner, Sigmund, Professor of English
Eldredge, Nancy M., Assistant Professor of Special

Education and Rehabilitation
Elliot, John E, Assistant Professor of Agricultural

Education
Emerson, Scott S., Associate Professor of Statistics
Emrick, Roy M., Professor of Physics
Endrizzi, John E., Professor Emeritus of Plant Sci-

ences
Enemark, John H., Professor of Chemistry
England, Paula S., Professor of Sociology
Enloe, Jeffery L., Assistant Professor of Military Sci-

ence Tactics
Enoka, Roger M., Professor of Exercise and Sport

Sciences and of Physiology
Enos, Theresa, Assistant Professor of English
Epperson, Gordon, Professor Emeritus of Music
Epstein, William H., Professor of English
Ercolani, Nicholas M., Associate Professor of Math-

ematics
Erdman, Steven H., Assistant Professor of Pediatrics
Erickson, Melvin C., Professor Emeritus of Health

Education
Erickson, Robert P., Professor of Pediatrics and of

Molecular and Cellular Biology
Erlings, Billie R., Professor of Music
Ervin, A. Elizabeth, Associate Professor of Music
Ervin, Thomas R., Professor of Music
Escalante, Virginia, Assistant Professor of Journal-

ism
Eskelson, Cleamond D., Research Professor of Sur-

gery
Espinoza, Leslie G., Professor of Law
Esser, Michael J., Assistant Professor of Surgery
Evans, Carol A., Assistant Professor of Teaching and

Teacher Education

Evans, Daniel D., Professor Emeritus of Hydrology
and Water Resources

Evans, Elizabeth J., Assistant Professor of English
Evans, Gilbert E., Associate Professor of Spanish

and Portuguese
Evans, Robert R., Associate Professor of Sociology
Evans, Walter H., Professor Emeritus of Electrical

Engineering
Evens, Samuel R., Assistant Professor of Mathe-

matics
Evers, Lawrence J., Professor of English
Ewbank, Henry L., Professor of Communication
Ewy, Gordon A., Professor of Internal Medicine ,
Fabes, Brian D., Assistant Professor of Materials Sci-

ence and Engineering
Fagan, Timothy C., Associate Professor of Internal

Medicine and of Pharmacology
Fahey, Shirley N., Assistant Professor of Psychiatry
Fahey, Walter J., Professor Emeritus of Electrical and

Computer Engineering
Fairchild, Patricia C., Associate Professor of Exercise

and Sport Sciences
Faith, Richard, Professor Emeritus of Music
Fajardo, Laurie L., Assistant Professor of Radiology
Falco, Charles M., Professor of Physics and of Opti-

cal Sciences
Fan, Chang-Yun, Professor Emeritus of Physics
Fan, Paul, Assistant Professor of Mathematics
Fan, Paula, Associate Professor of Music
Fang, Li -Zhi, Professor of Physics
Fangmeier, Delmar D., Professor of Agricultural and

Biosystems Engineering
Faris, William G., Professor of Mathematics
Farr, William M., Associate Professor of Nuclear

and Energy Engineering
Easel, Hermann E, Professor of Aerospace and Me-

chanical Engineering
Fazio, Steve, Professor Emeritus of Plant Sciences
Fazzolare, Rocco A., Associate Professor of Nuclear

and Energy Engineering
Feinberg, Joel, Professor of Philosophy
Feinberg, William M., Associate Professor of Neu-

rology
Feldman, Enrique C., Assistant Professor of Music
Feldman, Kenneth A., Assistant Professor of Plant

Sciences
Felix, William L., Jr., Professor of Accounting
Feltham, Robert D., Professor of Chemistry
Fennerty, M. Brian, Assistant Professor of Internal

Medicine
Fenster, Paul E., Associate Professor of Internal

Medicine
Fenstermacher, Gary D., Professor of Education
Ferguson, Nancy E., Associate Professor of Music
Ferketich, Sandra Lee, Associate Professor of Nurs-

ing
Fernandez, Celestino, Professor of Sociology
Fernandez, Emmanuel, Assistant Professor of Sys-

tems and Industrial Engineering
Fernandez, Maria Luz, Research Assistant Professor

of Nutrition and Food Science
Fernandez, Nohema, Associate Professor of Music
Fernando, Quintus, Professor of Chemistry and of

Toxicology and Forensic Sciences
Ferrell, John R., Professor of Music
Ferrell, William R., Professor of Systems and Indus-

trial Engineering
Ferris, Wayne R., Professor Emeritus of Molecular

and Cellular Biology
Ferry, Peggy C., Professor of Pediatrics and of Neu-

rology
Feyereisen, Rene, Professor of Entomology
Ffolliott, Peter E, Professor of Watershed Manage-

ment
Fielder, Grace E., Associate Professor of Russian

and Slavic Languages
Fife, Paul C., Professor Emeritus of Mathematics
Figueredo, Aurelio J., Assistant Professor of Psy-

chology
Filippone, William L., Professor of Nuclear and En-

ergy Engineering
Fillerup, Joseph M., Professor Emeritus of Teaching

and Teacher Education
Finan, Timothy J., Associate Research Anthropolo-

gist in the Bureau of Applied Research in An-
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thropology; Assistant Research Professor of An-
thropology

Fink, Uwe, Professor in the Lunar and Planetary
Laboratory and of Planetary Sciences

Fink, William H., Professor Emeritus of Economics
Finley, Paul R., Professor of Pathology
Firch, Robert S., Professor Emeritus of Agricultural

Economics
Fishback, Price V, Associate Professor of Economics
Fisher, Laurel A., Associate Professor of Pharmacol-

ogy
Fisher, Warner D., Professor Emeritus of Plant Sci-

ences
Fitch, John R., Associate Professor of Music
Fitch, Walter S., Professor Emeritus of Astronomy
Fitzgerald, Maureen A., Assistant Professor of His-

tory
Flannery, Daniel J., Assistant Professor of Family

and Consumer Resources
Flaschka, Hermann, Professor of Mathematics
Fleischman, Gregory J., Assistant Professor of Agri-

cultural and Biosystems Engineering
Fleming, Margaret B., Associate Professor Emerita

of Language, Reading and Culture and of English
Flessa, Karl W, Professor of Geosciences
Fligstein, Neil D., Professor of Sociology
Flippo, Edwin B., Professor Emeritus of Manage-

ment and Policy
Flores, Carlos M., Associate Professor of Pediatrics
Fogel, Martin M., Professor Emeritus of Watershed

Management
Foltz, Jack O., Associate Professor Emeritus of Ac-

counting
Fordney, Diane S., Associate Professor of Obstetrics

and Gynecology and of Psychiatry
Forster, Kenneth I., Professor of Psychology
Forster, Leslie S., Professor Emeritus of Chemistry
Fortman, Marvin, Associate Professor of Manage-

ment and Policy
Foster, Kennith E., Professor of Arid Lands Studies
Foster, Robert E., Professor Emeritus of Plant Sci-

ences
Fowler, H. Bruce, Assistant Professor Emeritus of

Media Arts
Fox, Dana L., Assistant Professor of Language,

Reading and Culture
Fox, Roger W, Professor of Agricultural Economics
Frank, Helmut J., Professor Emeritus of Economics
Franken, Peter, Professor of Optical Sciences and of

Physics
Franc, Howard L., Assistant Professor of Public Ad-

ministration and Policy
Frantziskonis, George N., Assistant Professor of

Civil Engineering and Engineering Mechanics
Frederickson, Mark P., Associate Professor of Re-

newable Natural Resources
Fregosi, Ralph F., Assistant Professor of Exercise

and Sport Sciences
Freiser, Henry, Professor of Chemistry
French, Edward D., Associate Professor of Phar-

macology
Frenzen, Jonathan K., Assistant Professor of Mar-

keting
Frieden, B. Roy, Professor of Optical Sciences
Friedlander, Leonid, Assistant Professor of Mathe-

matics
Friedman, Richard L., Associate Professor of Micro-

biology and Immunology
Frink, Edward J., Assistant Professor of Anesthesiol-

ogy
Fritts, Harold C., Professor Emeritus of Dendro-

chronology in the Tree Ring Laboratory
Frost, Kenneth R., Professor Emeritus of Soils, Wa-

ter and Engineering
Fuchs, Esther, Associate Professor of Near Eastern

Studies and of Judaic Studies
Fuentevilla, Arminda, Clinical Assistant Professor

of Language, Reading and Culture
Fuller, Wallace H., Professor Emeritus of Soil and

Water Science
Fung, Kee-Ying, Associate Professor of Aerospace

and Mechanical Engineering
Futrell, Alison, Assistant Professor of History
Gabriel, James P., Assistant Professor of East Asian

Studies

Gaines, Edwin M., Associate Professor Emeritus of
History

Galal, Osman M., Research Professor of Family and
Community Medicine

Galbraith, Frederic W, Professor Emeritus of Geol-
ogy

Galbraith, Lynn, Assistant Professor of Art
Galgiani, John N., Professor of Internal Medicine
Gall, Eric P., Professor of Internal Medicine, Sur-

gery, and Family and Community Medicine
Galloway, Kenneth F., Professor of Electrical and

Computer Engineering and of Optical Sciences
Gamal, Adel S., Professor of Near Eastern Studies
Gamble, Wendy C., Assistant Professor of Family

and Consumer Resources
Ganapol, Barry D., Professor of Nuclear and Energy

Engineering
Gandolfi, A. Jay, Professor of Anesthesiology and of

Pharmacology
Ganguly, Jibamitra, Professor of Geosciences
Garcia, John A., Associate Professor of Political Sci-

ence
Garcia, Jose D., Professor of Physics
Garcia, Juan R., Associate Professor of History
Garewal, Harinder S., Associate Professor of Inter-

nal Medicine
Garner, M. Agnes, Assistant Professor Emerita of

Physical Education
Garrard, John, Professor of Russian and Slavic Lan-

guages
Garrett, Merrill F., Professor of Linguistics, Psychol-

ogy, and Speech and Hearing Sciences
Garrot, Donald, Jr., Assistant Specialist in Plant Sci-

ences
Gaskill, Jack D., Professor of Optical Sciences and

of Electrical and Computer Engineering
Gatewood, Elizabeth, Associate Professor Emerita

of Physical Education
Gavlak, Emil S., Professor Emeritus of Secondary

Education
Gay, David A., Associate Professor of Mathematics
Gay, Watershed
Gegenheimer, Albert F., Professor Emeritus of En-

glish
Gehrels, Anton M. J., Professor in the Lunar and

Planetary Laboratory
Gehrels, George E., Associate Professor of Geo-

sciences
Gelenberg, Alan J., Professor of Psychiatry
Gensler, William G., Associate Professor of Electri-

cal and Computer Engineering
Geoffrion, Moira M., Professor of Art
George, Joey F., Assistant Professor of Management

Information Systems
Gerba, Charles P., Professor of Soil and Water Sci-

ence and of Microbiology and Immunology
Gerber, Joseph S., Associate Professor Emeritus of

Finance and Real Estate
Gerber, Rose M., Associate Professor of Nursing
Gerhard, Glen C., Professor of Electrical and Com-

puter Engineering
Gerhardt, Paul D., Professor Emeritus of Entomol-

ogy
Gerner, Eugene W, Professor of Radiation Oncology

and of Biochemistry
Gervay, Jacquelyn, Assistant Professor of Chemistry
Getty, Harry T., Professor Emeritus of Anthropology
Ghose, Devajyoti, Assistant Professor of Economics
Gibbings, Frank T., Professor Emeritus of Health,

Physical Education and Recreation
Gibbs, David N., Assistant Professor of Political Sci-

ence
Gibbs, Hyatt M., Professor of Optical Sciences
Gibson, Josephine R., Associate Professor Emerita

of Nursing
Gibson, Lay J., Professor of Geography and Re-

gional Development
Gibson, Margaret I., Associate Professor of Russian

and Slavic Languages
Giebner, Robert C., Professor of Architecture
Gifford, Gilbert L., Professor Emeritus of Eco-

nomics
Gilabert, John J., Professor of Spanish and Por-

tuguese
Gilbertson, Robert L., Professor of Plant Pathology

Gillette, J. Michael, Professor of Media Arts
Gillies, Robert J., Associate Professor of Biochemis-

try and of Radiology
Gilliland, Martha W, Professor of Civil Engineering

and Engineering Mechanics, Hydrology and Wa-
ter Resources, and Renewable Natural Resources

Gillmor, Frances, Professor Emerita of English
Gimblett, Howard R., Associate Professor of Renew-

able Natural Resources
Gimello, Robert M., Professor of East Asian Studies
Gipson, Rosemary, Associate Professor Emerita of

Drama
Glass, Charles E., Associate Professor of Mining

and Geological Engineering
Glass, Richard S., Professor of Chemistry
Glasser, Lewis, Professor of Pathology
Glattke, Theodore J., Professor of Speech and Hear-

ing Sciences and of Surgery
Glennon, Robert J., Professor of Law
Glezer, Ari, Associate Professor of Aerospace and

Mechanical Engineering
Glisky, Elizabeth L., Assistant Professor of Psychol-

ogy
Glittenberg, Joann E., Professor of Nursing
Gmitro, Arthur E, Associate Professor of Radiology

and of Optical Sciences
Goldberg, Jeffrey B., Associate Professor of Systems

and Industrial Engineering
Goldberg, Stanley J., Professor of Pediatrics
Golden, Judith G., Professor of Art
Goldman, Alvin I., Professor of Philosophy
Goldman, Steven, Professor of Internal Medicine
Goldsberry, Mary E., Associate Professor of Family

and Consumer Resources
Goll, Darrel E., Professor of Animal Sciences and of

Biochemistry
Gonzalez, Maria V., Assistant Professor of Educa-

tional Psychology
Gonzalez, Roseann D., Professor of English
Goodman, Kenneth S., Professor of Language,

Reading and Culture
Professor of Management

Information Systems
Goodman, Yetta M., Professor of Language, Reading

and Culture
Gordon, Herman C., Assistant Professor of Anat-

omy and of Molecular and Cellular Biology
Gore, Robert W., Professor of Physiology and of

Anatomy
Gornick, Vivian, Professor of English
Gosner, Kevin M., Associate Professor of History
Gothberg, Helen M., Associate Professor of Library

Science
Gottfredson, Michael R., Professor of Management

and Policy, School of Public Administration and
Policy, and Psychology

Gould, Laurence M., Professor Emeritus of Geo-
sciences

Gourley, Ronald, Professor Emeritus of Architecture
Graber, Kim C., Assistant Professor of Exercise and

Sport Sciences
Graham, Anna R., Professor of Pathology
Graham, Gordon J., Professor Emeritus of Agri-

cultural Education
Graham, Lee A., Assistant Professor of Watershed

Sciences and of Arid Lands Studies -
Grant, Arthur T., Professor Emeritus of Higher Edu-

cation
Grant, Don S., Assistant Professor of Sociology
Graumlich, Lisa J., Assistant Professor of Dendro-

chronology and of Renewable Natural Resources
Green, Ellery C., Professor of Architecture
Green, Jerrold, Associate Professor of Political Sci-

ence
Green, Kerry P., Assistant Professor of Psychology

and of Speech and Hearing Sciences
Green, Richard, Adjunct Astronomer in the Steward

Observatory
Greenberg, James B., Associate Research An-

thropologist in the Bureau of Applied Research in
Anthropology; Associate Adjunct Research Pro-
fessor of Anthropology

Greenberg, Richard J., Professor of Planetary Sci-
ences
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Greene, Dennis I., Associate Professor Emeritus of
German

Greene, Harry L., Associate Professor of Internal
Medicine

Greenlee, Wilfred M., Professor of Mathematics
Greer, W. Dwaine, Professor of Art
Greer, William E, Associate Professor of Journalism
Gregg, Karl C., Associate Professor of Spanish and

Portuguese
Gregg, R. Frank, Professor Emeritus of Renewable

Natural Resources
Greivenkamp, John D., Associate Professor of Opti-

cal Sciences and of Ophthalmology
Griffin, Gary A., Professor of Teaching and Teacher

Education
Griffith, Terri L., Assistant Professor of Manage-

ment and Policy
Grimes, William J., Professor of Biochemistry; Asso-

ciate Professor of Molecular and Cellular Biology
Griswold, Ralph E., Professor of Computer Science
Groemer, Helmut, Professor of Mathematics
Grogan, Thomas M., Professor of Pathology
Gross, Joseph E, Professor Emeritus of Chemical

Engineering
Grossman, Maurice K., Professor Emeritus of Art
Grove, Larry C., Professor of Mathematics
Gruener, Raphael P., Professor of Physiology
Guerriero, Vincent, Jr., Associate Professor of Ani-

mal Sciences
Guertin, D. Phillip, Assistant Professor of Water-

shed Management
Guilbert, John M., Professor Emeritus of Geo-

sciences
Gullo, Joseph D., Associate Professor Emeritus of

Educational Psychology
Gum, Russell L., Specialist in Agricultural Eco-

nomics
Guruswamy, Lakshman D., Professor of Law
Gutek, Barbara A., Professor of Management and

Policy and of Management Information Systems
Gutsche, George J., Professor of Russian and Slavic

Languages
Guy, Donna J., Professor of History
Guzman, Roberto Z., Assistant Professor of Chemi-

cal Engineering
Gyurko, Lanin A., Professor of Spanish and Por-

tuguese
Haase, Joan E., Assistant Professor of Nursing
Hadjipavlou, Alexander G., Professor of Surgery
Hadley, Mac E., Professor of Anatomy, Molecular

and Cellular Biology, and Ecology and Evolution-
ary Biology

Hagedorn, Henry H., Professor of Entomology
Haldar, Achintya, Professor of Civil Engineering

and Engineering Mechanics
Hale, William H., Professor Emeritus of Animal Sci-

ences
Hall, David J., Professor Emeritus of Civil Engineer-

ing
Hall, Donald R., Associate Professor Emeritus of

Political Science
Hall, Henry K., Jr., Professor of Chemistry
Hall, Jennifer D., Associate Professor of Molecular

and Cellular Biology and of Biochemistry
Hallick, Richard G., Professor of Biochemistry and

of Molecular and Cellular Biology
Halonen, Marilyn, Professor of Pharmacology
Halpert, James R., Professor of Pharmacology and

Toxicology
Hamara, Oma, Associate Professor of Mathematics
Hamblin, Robert L., Professor of Sociology
Hameroff, Stuart R., Associate Professor of Anes-

thesiology
Hamilton, Allan J., Assistant Professor of Surgery
Hamilton, Douglas J., Professor Emeritus of Electri-

cal and Computer Engineering
Hamilton, Keith C., Professor Emeritus of Plant Sci-

ences
Hammond, Harmony, Professor of Art
Hammond, Michael, Associate Professor of Linguis-

tics
Hampton, Jean E., Professor of Philosophy
Hancock, Jory L., Associate Professor of Dance
Hansen, Ronald C., Professor of Internal Medicine

and of Pediatrics

Hanson, Gregg I., Professor of Music
Hanson, Richard T., Associate Professor of Theatre

Arts
Haralovich, Mary Beth, Associate Professor of Me-

dia Arts
Harcleroad, Fred E, Professor Emeritus of Higher

Education
Harnish, Robert M., Professor of Philosophy and of

Linguistics
Harpalani, Satya, Associate Professor of Mining and

Geological Engineering
Harper, Donald J., Assistant Professor of East Asian

Studies
Harris, David, Associate Professor of Microbiology

and Immunology
Harris, DeVerle P., Professor of Mining and Geologi-

cal Engineering
Harris, Robert M., Professor Emeritus of General

Biology
Harrison, Elizabeth G., Assistant Professor of East

Asian Studies
Harrow, Edward D., Jr., Professor of Military Aero-

space Studies
Harshman, Gordon A., Associate Professor Emer-

itus of Counseling and Guidance
Hartman, James E., Assistant Professor of Military

Aerospace Studies
Hartsell, Onnie M., Professor Emeritus of Music
Hartshorne, David J., Professor of Animal Sciences

and of Biochemistry
Hasenfratz, Anna, Associate Professor of Physics
Haskell, Jeffrey, Professor of Music
Haskin, Donald M., Professor Emeritus of Art
Hatch, Kathryn L., Professor of Family and Con-

sumer Resources
Hatch, Kenneth D., Professor of Obstetrics and

Gynecology
Hathorn, Scott, Professor Emeritus of Agricultural

Economics
Hasenbauer, Charles R., Professor Emeritus of Elec-

trical and Computer Engineering
R., Professor of Biochemistry

Havens, William H., Professor of Landscape Archi-
tecture

Hawes, Donald B., Associate Professor Emeritus of
Civil Engineering

Hawes, Martha C., Associate Professor of Plant Pa-
thology and of Molecular and Cellular Biology

Hawkins, Richard H., Professor of Watershed Man-
agement

Haynes, C. Vance, Professor of Geosciences and of
Anthropology

Hazzard, Mary E., Associate Professor Emerita of
Nursing

Head, Daniel N., Associate Professor of Special Edu-
cation and Rehabilitation

Healey, Richard A., Associate Professor of Philosophy
Healey, William C., Professor of Special Education

and Rehabilitation
Hechter, Michael N., Professor of Sociology
Heck, Gordon, Professor Emeritus of Architecture
Heckerman, Donald G., Associate Professor of Eco-

nomics
Heckler, Susan E., Assistant Professor of Marketing
Heckman, Paul E., Assistant Professor of Educa-

tional Administration and Higher Education
Hedden, Steven K., Professor of Music
Hedtke, Charles H., Associate Professor of East

Asian Studies
Heed, William B., Professor Emeritus of Ecology

and Evolutionary Biology
Hege, E. Keith, Associate Astronomer in the Stew-

ard Observatory
Hegland, Kenney E, Professor of Law
Heimer, Karen V., Assistant Professor of Sociology
Heine, Melvin W., Professor of Obstetrics and

Gynecology
Heinrich, Juan C., Professor of Aerospace and Me-

chanical Engineering
Helbig, Louis E, Professor of German
Helentjaris, Timothy G., Associate Professor of

Plant Sciences
Henderson, Helen K., Assistant Research An-

thropologist in the Bureau of Applied Research in
Anthropology

Henderson, Richard N., Professor of Anthropology
Henderson, Roger C., Professor of Law
Hendricks, David M., Associate Professor of Soil

and Water Science
Hendrickson, John R., Professor Emeritus of Ecol-

ogy and Evolutionary Biology
Hendrix, Mary J. C., Associate Professor of Anat-

omy
Henriksen, Erik J., Assistant Professor of Exercise

and Sport Sciences
Herber, Bernard P., Professor of Economics
Heric, John E, Associate Professor of Art
Herman, Benjamin M., Professor of Atmospheric

Sciences and in the Institute of Atmospheric
Physics

Hersh, Evan M., Professor of Internal Medicine and
of Microbiology and Immunology

Hershberger, Robert G., Professor of Architecture
Hertz, Lewis, Associate Professor Emeritus of Psy-

chology
Hessemer, Robert A., Jr., Professor Emeritus of Elec-

trical Engineering
Hetrick, David L., Professor Emeritus of Nuclear

and Energy Engineering
Hewlett, Martinez J., Associate Professor of Molecu-

lar and Cellular Biology
Higle, Julia L., Associate Professor of Systems and

Industrial Engineering
Hildebrand, John G., Professor of Neurobiology in

the Arizona Research Laboratories, Biochemistry,
Molecular and Cellular Biology, and Entomology

Hill, Frederick J., Professor of Electrical and Com-
puter Engineering

Hill, Henry A., Professor of Physics and the Ari-
zona Research Laboratories

Hill, Jane H., Professor of Anthropology and of Lin-
guistics

Hillman, Bill W, Professor Emeritus of Education
Hillman, Bruce J., Professor of Radiology
Hillman, Jimmye S., Professor Emeritus of Agri-

cultural Economics
Hilwig, Ronald W, Associate Professor of Veteri-

nary Science
Hine, Richard B., Professor of Plant Pathology
Hinshaw, Ada S., Professor of Nursing
Hinton, Harwood, Professor Emeritus of History
Hirschboeck, Katherine K., Associate Professor of

Climatology in the Tree Ring Laboratory and of
Hydrology and Water Resources

Hirschi, Travis W, Professor of Sociology
Hirst, Edmund V. G., Associate Professor of Music
Hiskey, J. Brent, Professor of Materials Science and

Engineering
Hitner, Charles V., Professor of Art
Hixon, Thomas J., Professor of Speech and Hearing

Sciences
Hodes, Barton L., Professor of Ophthalmology
Hodgson, William R., Professor of Speech and

Hearing Sciences and of Surgery
Hoenig, Stuart A., Professor Emeritus of Electrical

and Computer Engineering
Hoff, Reka P., Professor of Law and of Economics
Hoffman, Junius, Professor of Law
Hoffmann, Joseph J., Associate Professor of Arid

Lands Studies and of Pharmaceutical Sciences
Hoffmann, William E, Professor of Astronomy
Hoplich, Harold J., Professor Emeritus of Finance,

Insurance and Real Estate
Hogan, Lemoyne, Professor Emeritus of Plant Sci-

ences
Hogle, Jerrold E., Professor of English
Hohmann, George W, Professor Emeritus of Psy-

chology
Hoit, Jeannette D., Assistant Professor of Speech

and Hearing Sciences
Holberg, Jay B., Associate Research Scientist in the

Lunar and Planetary Laboratory
Holland, Audrey L., Professor of Speech and Hear-

ing Sciences
Holm, Thomas M., Associate Professor of Political

Science
Hood, Lon L, Associate Research Scientist in the

Lunar and Planetary Laboratory
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Horak, Virginia M., Assistant Professor of Teaching
and Teacher Education

Horak, Willis J., Associate Professor of Teaching
and Teacher Education

Hoshaw, Robert W., Professor of Ecology and Evolu-
tionary Biology

Hosley, Richard, Professor Emeritus of English
Houston, Robert W, Professor of English
Houtkooper, Linda K., Associate Specialist in Nutri-

tion
Howarth, Alan J., Assistant Professor of Plant Pa-

thology
Howell, Wanda H., Assistant Professor of Nutrition

and Food Science
Hoyer, Patricia B., Associate Professor of Physiology
Hoyme, H. Eugene, Associate Professor of Pedi-

atrics, Obstetrics and Gynecology, and Pathology
Hruby, Victor J., Professor of Chemistry and the Ar-

izona Research Laboratories
Hsiao, Sigmund, Professor of Psychology
Hsieh, Ke Chiang, Associate Professor of Physics
Huang, Yonggang, Assistant Professor of Aerospace

and Mechanical Engineering
Hubbard, William B., Professor of Planetary Sci-

ences and in the Lunar and Planetary Laboratory
Huber, John T., Professor of Animal Sciences
Huber, Roger T., Professor of Entomology
Hudson, Scott, Assistant Professor of Computer Sci-

ence
Huelsman, Lawrence P., Professor Emeritus of Elec-

trical and Computer Engineering
Huestis, Douglas W, Professor of Pathology
Huete, Alfredo R., Associate - Professor of Soil and

Water Science
Huffman, Donald R., Professor of Physics
Hughes, Malcolm K., Professor of Dendrochro-

nology
Hughes -Hallett, Deborah J., Professor of Mathe-

matics
Hull, Herbert M., Professor Emeritus of Watershed

Management
Hull, Robert L., Professor Emeritus of Music
Humphrey, Robert R., Professor Emeritus of Range

Management
Hunt, Bobby R., Professor of Electrical and Com-

puter Engineering and of Optical Sciences
Hunt, Nancy R., Assistant Professor of History
Hunten, Donald M., Professor of Planetary Sciences

and in the Lunar and Planetary Laboratory
Hunter, Glenn C., Associate Professor of Surgery
Hunter, Tim B., Professor of Radiology
Hurt, Charlie D., Professor of Library Science
Husted, Karen K., Assistant Professor of Theatre

Arts
Huston, Casey L., Assistant Professor of Surgery
Hutchinson, Charles F., Associate Professor of Arid

Lands Studies
Hutchinson, Norman D., Assistant Professor of

Computer Science
Huffer, John J., Jr., Associate Professor of Pediatrics
Huxtable, Ryan J., Professor of Pharmacology
Hynynen, Kullervo H., Associate Professor of Radi-

ation Oncology; Assistant Professor of Aerospace
and Mechanical Engineering

Iams, Donna R., Associate Professor of Family and
Consumer Resources

Impey, Christopher, Associate Professor of Astron-
omy

Ince, Simon, Professor of Hydrology and Water Re-
sources and of Civil Engineering and Engineering
Mechanics

Ingram, Helen M., Professor of Political Science and
of Hydrology and Water Resources

Inhorn, Marcia C., Assistant Professor of An-
thropology

Inman, Billie J., Professor of English
Innes, Robert D., Associate Professor of Agricultural

Economics
Isaac, R. Mark, Professor of Economics
Isenhower, William M., Assistant Professor of Civil

Engineering and Engineering Mechanics
Iserson, Kenneth V., Professor of Surgery
Istock, Conrad, Professor of Ecology and Evolution-

ary Biology

Itami, Robert M., Assistant Professor of Landscape
Architecture

Ito, Junetsu, Professor of Microbiology and Immu-
nology

Ittelson, William H., Professor of Psychology
Ivey, Paul E., Assistant Professor of Art
Jachna, John S., Assistant Professor of Psychology
Jackson, Ernest B., Professor Emeritus of Plant Sci-

ences
Jackson, Kenneth A., Professor of Materials Science

and Engineering and of Optical Sciences
Jackson, Sally A., Associate Professor of Communi-

cation
Jacob, Theodore, Professor of Family and Consumer

Resources and of Psychology
Jacobs, Clinton O., Professor Emeritus of Agri-

cultural Education
Jacobs, Curtis S., Associate Professor of Communi-

cation
Jacobs, Jeffrey W, Assistant Professor of Aerospace

and Mechanical Engineering
Jacobs, Stephen E, Professor of Optical Sciences
Jagdale, Sanjay S., Assistant Professor of Systems

and Industrial Engineering
Janik, Nina, Associate Professor of Dance
Janssen, Robert J., Associate Professor Emeritus of

Microbiology and Immunology
Jaramillo, June A., Assistant Professor of Spanish

and Portuguese
Jarrell, Bruce E., Professor of Surgery
Jaworski, Bernard J., Associate Professor of Market-

ing
Jelinek, Arthur J., Professor Emeritus of Anthropol-

ogy
Jenkins, Edgar W, Professor of Physics
Jensen, Henning, Professor Emeritus of Philosophy
Jensen, Marilyn, Associate Professor of Special Edu-

cation and Rehabilitation
Jensen, Merle H., Professor of Plant Sciences
Jensen, Richard C., Associate Professor Emeritus of

Classics
Jensen, Richard G., Professor of Biochemistry and

of Plant Sciences
Jeter, Wayburn S., Professor Emeritus of Pharmacol-

ogy and Toxicology and of Microbiology and Im-
munology

Jimenez, Rudolf A., Professor of Civil Engineering
and Engineering Mechanics

Joe, Jennie R., Associate Professor of Family and
Community Medicine

Joens, Lynn A., Professor of Veterinary Science
Johns, Kenneth A., Assistant Professor of Physics
Johnson, Bob G., Professor Emeritus of Special Edu-

cation and Rehabilitation
Johnson, David G., Professor of Internal Medicine

and of Pharmacology
Johnson, Donna M., Associate Professor of English
Johnson, Henry P., Jr., Professor Emeritus of Music
Johnson, Jack D., Professor of Arid Lands Studies
Johnson, James W, Associate Professor of Journal-

ism
Johnson, Keith M., Associate Professor of Music
Johnson, Lauri M., Associate Professor of Renew-

able Natural Resources
Johnson, Mary I., Professor of Pediatrics, Neurol-

ogy, and Anatomy
Johnson, Nancy B., Assistant Professor of Library

Science
Johnson, Paul C., Professor of Physiology
Johnson, Roy A., Professor of Music
Johnson, Roy A., Assistant Professor of Geosciences
Johnson, Vern R., Associate Professor of Electrical

and Computer Engineering
Jokipii, Jack R., Professor of Planetary Sciences,

Astronomy and in the Lunar and Planetary Labo-
ratory

Jones, Dennis L., Professor of Art
Jones, Elaine G. B., Associate Professor of Nursing
Jones, Harold H., Associate Professor of Art
Jones, Kimberly A., Assistant Professor of East

Asian Studies
Jones, Roger C., Professor Emeritus of Electrical and

Computer Engineering and of Radiation Oncol-
ogy

Jones, Warren D., Professor Emeritus of Landscape
Architecture

Jordan, Kenneth A., Professor of Agricultural and
Biosystems Engineering

Joyner, Conrad E, Professor Emeritus of Political
Science

Just, Kurt W, Professor of Physics
Kahn, Cynthia, Assistant Professor of Classics
Kahn, Marvin W, Professor of Psychology
Kallapur, Sanjay G., Assistant Professor of Account-

ing
Kaltenbach, C. Colin, Professor of Animal Sciences
Kamel, Hussein A., Professor Emeritus of Aero-

space and Mechanical Engineering
Kamienny, Sheldon, Associate Professor of Mathe-

matics
Kannan, Pallassana K., Assistant Professor of Mar-

keting
Kannan, Sampath K., Assistant Professor of Corn -

puter Science
Kanof, Philip D., Associate Professor of Psychiatry
Kantor, Shawn E., Assistant Professor of Economics
Karimi, Simin, Assistant Professor of Near Eastern

Studies, Middle East Studies, and Linguistics
Kashy, Jean L., Professor of Music
Kassander, A. Richard, Professor Emeritus of At-

mospheric Sciences
Kaszniak, Alfred W, Professor of Psychology and

of Psychiatry
Katterman, Frank R., Professor of Plant Sciences
Kattnig, Robert M., Assistant Extension Specialist in

Animal Sciences
Katz, Murray A., Professor of Internal Medicine and

of Physiology
Kay, Arthur M., Associate Professor Emeritus of En-

glish
Kay, Margarita A., Professor of Nursing
Kay, Marguerite, Professor of Microbiology and Im-

munology
Kearns, Jean R., Professor Emerita of Family and

Consumer Resources
Keating, Kenneth L., Professor Emeritus of Material

Science and Engineering
Kececioglu, Dmitri B., Professor of Aerospace and

Mechanical Engineering
Keck, Konrad, Professor Emeritus of Molecular and

Cellular Biology
Keller, Philip C., Professor of Chemistry
Kelley, Alec E., Professor Emeritus of Chemistry
Kellner, Peggy J., Associate Professor of Theatre

Arts
Kellogg, Frederick, Associate Professor of History
Kelly, Maureen E., Associate Professor of Family

and Consumer Resources
Kelso, Maurice M., Professor Emeritus of Agri-

cultural Economics
Kelso, Paul, Professor Emeritus of Political Science
Kemeny, John M., Assistant Professor of Mining

and Geological Engineering
Kennedy, Christina K., Associate Professor of Plant

Pathology
Kennedy, Thomas G., Associate Professor of Mathe-

matics
Kennicutt, Robert C., Professor of Astronomy
Kenski, Henry C., Associate Professor of Communi-

cation and of Political Science
Keppler, Carl E, Professor Emeritus of English
Kern, Karl B., Associate Professor of Internal Medi-

cine
Kerschen, Edward J., Associate Professor of Aero-

space and Mechanical Engineering
Kervin, Denise J., Assistant Professor of Media Arts
Kerwin, William J., Professor Emeritus of Electrical

and Computer Engineering
Kessler, John O., Professor of Physics
Keyworth, Robert A., Professor Emeritus of Drama
Khitrova, Galina, Assistant Professor of Optical Sci-

ences
Kidwell, Margaret G., Professor of Ecology and

Evolutionary Biology
Kidwell, Richard A., Professor Emeritus of Business

and Career Education
Kiefer, Frederick P., Associate Professor of English
Kight, Mary Ann, Professor of Nutrition and Food

Science
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Kihlstrom, John F., Professor of Psychology
Kilby, Michael W., Specialist in Plant Sciences
Kilkson, Rein, Professor of Physics and of Micro-

biology and Immunology
Killick, David J., Assistant Professor of Anthropol-

ogy
Kim, Young C., Professor of Mining and Geological

Engineering
King, David A., Professor of Renewable Natural Re-

sources and of Agricultural Economics
King, James E., Professor of Psychology
King, William H., Professor Emeritus of Health Ed-

ucation
Kingery, William D., Professor of Anthropology

and of Materials Science and Engineering
Kinkade, Richard P., Professor of Spanish and Por-

tuguese
Kinney, Robert B., Professor Emeritus of Aerospace

and Mechanical Engineering
Kiousis, Panos D., Associate Professor of Civil Engi-

neering and Engineering Mechanics
Kirby, Andrew M., Professor of Geography and Re-

gional Development.
Kirby, Daniel R., Professor of Teaching and Teacher

Education
Kirihara, Donald, Assistant Professor of Art
Kirk, Walter K., Professor Emeritus of Finance, In-

surance and Real Estate
Kirkbride, Jerry E., Associate Professor of Music
Kischer, C. Ward, Associate Professor Emeritus of

Anatomy
Kleespie, Dee L., Professor Emeritus of Accounting
Klein, Raymond L., Professor Emeritus of Second-

ary Education
Klemmedson, James O., Professor Emeritus of

Range Management and of Watershed Manage -
ment

Kligman, Evan W., Associate Professor of Family
and Community Medicine

Kling, Pamela J., Assistant Professor of Pediatrics
Kneebone, William R., Professor Emeritus of Plant

Sciences
Knief, Lotus M., Professor Emerita of Educational

Psychology
Knight, Margaret A., Assistant Professor of Nursing
Knorr, Amy J., Professor Emerita of Home Eco-

nomics
Knorr, Philip N., Professor Emeritus of Forestry
Knott, Josef W., Associate Professor of Music
Knudson, Ronald J., Professor of Internal Medicine
Koch, Stephan W, Professor of Optical Sciences and

of Physics
Koff, Theodore H., Professor in the School of Public

Administration and Policy
Koffler, Henry, Professor of Biochemistry, Molecular

and Cellular Biology, and Microbiology and Im-
munology

Kohler, Sigurd H., Professor of Physics
Kohn, Ingeborg M., Associate Professor of French

and Italian
Koldovsky, Otakar, Professor of Pediatrics and of

Physiology
Kolodny, Annette, Professor of English
Kolosick, Joel T., Associate Professor of Music
Kopalle, Praveen K., Assistant Professor of Market-

ing
Kopec, David M., Assistant Specialist in Plant Sci-

ences
Koppel, Gene S., Associate Professor of English
Koput, Kenneth W, Assistant Professor of Manage-

ment and Policy
Korn, Granino A., Professor Emeritus of Electrical

Engineering
Korn, Jane B., Associate Professor of Law
Koshland, Gail F., Assistant Professor of Physiology
Koss, Mary P., Professor of Family and Community

Medicine and of Psychology
Kosta, Barbara, Assistant Professor of German
Kostuk, Raymond K., Associate Professor of Electri-

cal and Computer Engineering
Kozolchyk, Boris, Professor of Law
Kramer, Carol, Professor of Anthropology
Kramer, Roger M., Associate Professor of Family

and Consumer Resources

Kramer, Theresa R., Assistant Professor of Ophthal-
mology and of Pathology

Krausman, Paul, Professor of Wildlife and Fisheries
Science

Krebs, Richard C., Professor Emeritus of Secondary
Education

Kregel, Kevin C., Assistant Professor of Exercise
and Sport Sciences

Kreitler, Charles W, Professor of Hydrology and
Water Resources

Kremp, Gerhard O. W, Professor Emeritus of Geo-
sciences

Kreulen, David L, Professor of Pharmacology and
of Physiology

Krider, E. Philip, Professor of Atmospheric Sciences
Kriegh, James D., Professor Emeritus of Civil Engi-

neering and Engineering Mechanics
Kroner, Ken, Assistant Professor of Economics
Kuehl, Robert O., Professor of the Statistical Sup-

port Unit in Agricultural Economics
Kukolich, Stephen G, Professor of Chemistry
Kulatilake, Pinnaduwa H. S. W, Associate Professor

of Mining and Geological Engineering
Kundu, Tribikram, Associate Professor of Civil En-

gineering and Engineering Mechanics
Kwan, Simon H., Assistant Professor of Finance and

Real Estate
LaBan, Frank K., Professor of Theatre Arts
Labiner, David M., Assistant Professor of Neurol-

ogy
Labreque, Douglas J., Assistant Professor of Mining

and Geological Engineering
Laetsch, Theodore W, Associate Professor of Math-

ematics
LaFrance, Jeffrey T., Professor of Agricultural Eco-

nomics
Lai, Josephine Y., Assistant Professor of Pharmacol-

ogy
Laird, Hugh E., II, Professor of Pharmacology and

Toxicology
Lamb, George L., Professor of Mathematics and of

Optical Sciences
Lamb, Ursula S., Professor Emerita of History
Lamb, Willis E., Professor of Physics, Optical Sci-

ences and the Arizona Research Laboratories
Lane, Richard D., Associate Professor of Psychiatry
Lang, William A., Associate Professor of Theatre

Arts
Langen, Herbert J., Professor Emeritus of Business

and Career Education
Langendoen, D. Terence, Professor of Linguistics
Langworthy, Mark W, Assistant Research Scientist

in Agricultural and Resource Economics
Lanier, Vincent, Professor Emeritus of Art
Lansey, Kevin E., Assistant Professor of Civil Engi-

neering and Engineering Mechanics
Lansing, Robert W, Professor of Psychology
Lantz, Robert C., Associate Professor of Anatomy
Larkins, Brian A., Professor of Plant Sciences and of

Molecular and Cellular Biology
Larson, Bruce A., Associate Professor of Exercise

and Sport Sciences
Larson, Carol F., Associate Professor of Teaching

and Teacher Education
Larson, Dennis L., Associate Professor of Agri-

cultural and Biosystems Engineering
Larson, Douglas F., Associate Professor of Surgery;

Assistant Professor of Pharmacology
Larson, Lon N., Associate Professor of Pharmacy

Practice
LaSalle, James F., Professor of Management Infor-

mation Systems
Lassar, Sharon S., Assistant Professor of Accounting
Laursen, Emmett M., Professor Emeritus of Civil

Engineering and Engineering Mechanics
Lauver, Philip J., Associate Professor Emeritus of

Family and Consumer Resources
Law, John H., Professor of Biochemistry and in the

Arizona Research Laboratories
Lawrence, George N., Associate Professor of Optical

Sciences
Lax, Daniela, Assistant Professor of Pediatrics
Layton, Jack M., Professor Emeritus of Pathology
Leadem, Christopher A., Associate Professor of

Anatomy

Leavitt, John A., Professor of Physics
Leavitt, Steven W, Associate Professor of Dendro-

chronology in the Tree Ring Laboratory
Lebofsky, Larry A., Senior Research Scientist in the

Lunar and Planetary Laboratory
LeBouton, Albert V, Associate Professor of Anat-

omy
Lebowitz, Michael D., Professor of Internal Medi-

cine
Lee, Jack K., Professor Emeritus of Music
Lee, Richard W., Assistant Professor of Internal

Medicine
Lehman, Gordon S., Associate Professor of Water-

shed Management
Lehman, Peter R., Associate Professor of Media Arts
Lehrer, Adrienne J., Professor of Linguistics
Lehrer, Keith E., Professor of Philosophy
Lei, K. Y., Professor of Nutrition and Food Science
Leibacher, Lisa, Associate Professor of French and

Italian
Leigh, Howard W, Professor Emeritus of Secondary

Education
Leischow, Scott J., Assistant Professor of Health Ed-

ucation
Lemen, Richard J., Professor of Pediatrics; Assistant

Professor of Physiology
Lensink, Judy N., Associate Professor of English

and of Women's Studies
Leonard, Albert, Jr., Professor of Classics
Leonard, Robert C., Professor Emeritus of Sociology
Leones, Julie, Assistant Specialist in Agricultural

and Resource Economics
Leshin, George J., Professor Emeritus of Special Ed-

ucation
Leslie, Larry L., Professor of Higher Education
Letson, Robert J., Professor Emeritus of Secondary

Education
Leung, Janny, Assistant Professor of Management

Information Systems
Levenson, Alan I., Professor of Psychiatry
Lever, Paul J. A., Assistant Professor of Mining and

Geological Engineering
Levermore, Charles D., Professor of Mathematics
Levine, Norman, Professor of Internal Medicine
Levine, Richard, Associate Professor of Neurobiol-

ogy in the Arizona Research Laboratories and of
Physiology

Levinson, Daniel O., Associate Professor of Family
and Community Medicine

Levy, Eugene H., Professor of Planetary Sciences
and the Lunar and Planetary Laboratory

Levy, Jerrold E., Professor of Anthropology
Lewis, John S., Professor of Planetary Sciences and

the Lunar and Planetary Laboratory
Li, Peter W, Professor of Mathematics
Li, Shu, Assistant Professor of Systems and Indus-

trial Engineering
Libecap, Gary D., Professor of Economics
Lichtenberger, Dennis L., Professor of Chemistry
Liebert, James W, Professor of Astronomy
Liebler, Daniel C., Assistant Professor of Phar-

macology and Toxicology
Lien, Yeong -Hau H., Assistant Professor of Internal

Medicine and of Physiology
Lightner, Elmer S., Professor of Pediatrics
Lindell, Thomas J., Associate Professor of Molecular

and Cellular Biology
Lindsay, Everett H., Professor of Geosciences
Lindsey, Douglas H., Professor Emeritus of Surgery
List, Alan E, Assistant Professor of Internal Medi-

cine
Little, John W, Professor of Biochemistry and of

Molecular and Cellular Biology
Liu, Feng -Hsi, Assistant Professor of East Asian

Studies
Liu, Ming -Kang, Assistant Professor of Electrical

and Computer Engineering
Liu, Tessie P., Assistant Professor of History
Lockard, W. Kirby, Professor Emeritus of Architec-

ture
Logan, Bruce E., Associate Professor of Civil Engi-

neering and Engineering Mechanics and of
Chemical Engineering

Logan, James P., Professor Emeritus of Management
and Policy
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Logan, Joy L., Associate Professor of Internal Medi-
cine

Lohman, Timothy G., Professor of Exercise and
Sport Sciences

Lomen, David O., Professor of Mathematics
Lomont, John S., Professor Emeritus of Mathematics
Long, Austin, Professor of Geosciences and of Hy-

drology and Water Resources
Longacre, William A., Professor of Anthropology
Longman, Alice J., Professor of Nursing
Longstreth, Molly, Assistant Professor of Family

and Consumer Resources
Lopes, Vicente L., Assistant Professor of Watershed

Management
Lord, William B., Professor of Agricultural Eco-

nomics and of Hydrology and Water Resources
Louri, Ahmed, Assistant Professor of Electrical and

Computer Engineering
Lovelock, David, Professor of Mathematics
Lowe, Charles H., Professor of Ecology and Evolu-

tionary Biology
Lowell, Alice B., Professor Emerita of Home Eco-

nomics
Ludovici, Peter P., Professor Emeritus of Microbi-

ology
Lunine, Jonathan I., Associate Professor of Plane-

tary Sciences, Lunar and Planetary Laboratory,
and Arid Lands Studies

Lutz, Wendell R., Assistant Professor of Aerospace
and Mechanical Engineering

Luz, Babette, Associate Professor Emerita of
German

Lynch, David C., Professor of Materials Science and
Engineering

Lynch, Lillian, Associate Professor Emerita of
Nursing

Lynch, Ronald M., Assistant Professor of Physiol-
ogy and of Pharmacology

Lynn, Edward S., Professor Emeritus of Accounting
Lynn, Klonda, Professor Emerita of Speech
Lynn, Mary R., Assistant Professor of Nursing
Lyon, Lynn. K., Assistant Professor of Family and

Consumer Resources
Lytle, Clifford M., Professor of Political Science
MacCorquodale, Patricia L., Associate Professor of

Sociology
Maclnnis, Deborah J., Associate Professor of Mar-

keting
Mack, Julie A., Assistant Professor of Theatre Arts
MacKenzie, Neil E., Associate Professor of Phar-

maceutical Sciences and of Biochemistry
MacKinnon, William J., Professor Emeritus of Psy-

chology
MacLeod, H. Angus, Professor of Optical Sciences

and of Electrical and Computer Engineering
Madden, Daniel J., Associate Professor of Mathe-

matics
Maddison, David R., Assistant Professor of Ento-

mology
Maddison, Wayne P., Assistant Professor of Ecology

and Evolutionary Biology
Maddock, Thomas, III, Professor of Hydrology and

Water Resources
Madenci, Erdogan, Assistant Professor of Aerospace

and Mechanical Engineering
Madison, Peter, Professor Emeritus of Psychology
Mahajan, Jayashree, Assistant Professor of Mar-

keting
Mahaney, Stephen R., Associate Professor of Com-

puter Science
Mahar, James M., Professor of Near Eastern Studies
Maher, Mary Z., Associate Professor of Theatre Arts
Mahmoud, Hormoz M., Professor Emeritus of

Physics
Maier, Robert S., Assistant Professor of Mathe-

matics
Maker, Carol J., Associate Professor of Special Edu-

cation and Rehabilitation
Malan, T. Philip, Assistant Professor of Anesthesi-

ology
Malik, Joe, Professor Emeritus of Russian and Slavic

Languages
Maloney, John C., Professor of Philosophy
Malvick, Allan J., Professor of Civil Engineering

and Engineering Mechanics

Manber, Udi, Professor of Computer Science
Manchanda, Sanjay, Assistant Professor of Compu-

ter Science
Mancino, Charles F., Assistant Professor of Plant

Sciences
Mangelsdorf, Philip, Professor Emeritus of Journal-

ism
Mann, Henry B., Professor Emeritus of Mathematics
Mann, Lawrence D., Professor of Geography and

Regional Development
Mannan, Robert W, Associate Professor of Wildlife

and Fisheries Science
Manning, Doris E., Professor Emerita of Home Eco-

nomics
Manseau, Lynn J., Assistant Professor of Molecular

and Cellular Biology
Mansuripur, Masud, Professor of Optical Sciences
Marathay, Arvind S., Professor of Optical Sciences
Marcellin, Michael W, Assistant Professor of Elec-

trical and Computer Engineering
Marchalonis, John J., Professor of Microbiology and

Immunology and of Pathology
Marchello, John A., Professor of Animal Sciences

and of Nutrition and Food Science
Marcus, Frank I., Professor of Internal Medicine
Mare, C. John, Professor of Veterinary Science
Marefat -Djahromi, Mahmoud, Assistant Professor

of Electrical and Computer Engineering
Marietta, Jack D., Associate Professor of History
Marion, Mary H., Associate Professor of Family and

Consumer Resources
Marsh, Stuart E., Associate Professor of Arid Lands

Studies and of Geography and Regional Develop-
ment

Marshall, Robert H., Professor of Economics
Marshall, Wesley B., Associate Professor of Media

Arts
Marsolek, Chad J., Assistant Professor of Psy-

chology
Marston, Sallie, Associate Professor of Geography

and Regional Development
Martin, Arnold R., Professor of Medicinal Chemis-

try in Pharmaceutical Sciences
Martin, Hollis K., Associate Professor Emeritus of

Management
Martin, John W, Professor Emeritus of Spanish and

Portuguese
Martin, Paul S., Professor Emeritus of Geosciences
Martin, Robert N., Associate Astronomer in the

Steward Observatory
Martin, S. Clark, Professor Emeritus of Range Man-

agement
Martin, William E., Professor Emeritus of Agri-

cultural Economics
Martinez, Fernando D., Assistant Professor of Pedi-

atrics
Martinez, Jesse D., Assistant Professor of Radiation

Oncology
Martinez, Oscar, Professor of History
Martinez, Ralph, Associate Professor of Electrical

and Computer Engineering
Martinson, Steven D., Professor of German
Mash, Eugene A., Jr., Associate Professor of Chem-

istry
Mason, Charles T., Professor Emeritus of Ecology

and Evolutionary Biology
Mason, Katherine M., Assistant Professor Emerita

of Nursing
Massaro, Toni Marie, Professor of Law
Mathieu, Deborah R., Assistant Professor of Politi-

cal Science and of Philosophy
Matkin, Noel D., Professor of Speech and Hearing

Sciences and of Surgery
Matlock, William G., Professor Emeritus of Agri-

cultural Engineering
Matsuda, Kaoru, Associate Professor Emeritus of

Molecular and Cellular Biology
Matter, Fred S., Professor of Architecture
Matter, William J.., Associate Professor of Wildlife

and Fisheries Science
Matthias, Allan D., Associate Professor of Soil and

Water Science
Mattingly, Alethea S., Professor Emerita of Speech

Communication

Mattson, Roy H., Professor Emeritus of Electrical
and Computer Engineering

Mauet, Thomas A., Professor of Law
Maxwell, Margaret F., Professor Emerita of Library

Science
May, Warren L., Professor of Mathematics
Mayersohn, Michael, Professor of Pharmaceutical

Sciences
Mazumdar, Sumitendra, Associate Professor of

Physics
McAdam, Douglas J., Professor of Sociology
McAlister, Dean E, Professor Emeritus of Agron-

omy
McBrearty, James C., Associate Professor of Eco-

nomics
McBride, Robert G., Professor Emeritus of Music
McCallum, William G., Associate Professor of

Mathematics
McCarthy, Donald W, Associate Astronomer in the

Steward Observatory
McCarthy, Jeanne M., Professor of Special Educa-

tion and Rehabilitation
McCarty, Teresa, Assistant Professor of Language,

Reading and Culture
McCaughey, William E, Professor Emeritus of Nu-

trition and Food Science
McClaran, Mitchel P., Associate Professor of Range

Management
McCloskey, Laura A., Assistant Professor of Psy-

chology
McClure, Michael A., Professor of Plant Pathology
McConnell, Robert E., Professor Emeritus of Archi-

tecture
McCord, Beverly B., Professor Emerita of Nursing
McCormick, Floyd G., Professor Emeritus of Agri-

cultural Education
McCoy, Leahmae, Professor Emerita of Economics
McCracken, Betty J., Associate Professor Emerita of

Nursing
McCullen, John D., Professor of Physics
McCullough, Edgar J., Jr., Professor of Geosciences
McCuskey, Robert S., Professor of Anatomy and of

Physiology
McDade, Lucina A., Assistant Professor of Ecology

and Evolutionary Biology
McDaniel, Robert G., Professor of Plant Sciences
McDonagh, Paul E, Associate Professor of Surgery
McEligot, Donald M., Professor Emeritus of Aero-

space and Mechanical Engineering
McElroy, D. Keith, Associate Professor of Art
McElroy, John H., Professor of English
McGraw, John, Associate Astronomer in the Stew-

ard Observatory
McGrew, Bruce E., Professor of Art
McIff, Lyle H., Professor Emeritus of Accounting
McIntyre, Kenneth E., Associate Professor of Sur-

gery
McIntyre, Laurence C., Professor of Physics
McKelvie, Douglas H., Associate Professor Emeritus

of Pathology
McKnight, Brian E., Professor of East Asian Studies
McLaughlin, Carrol M., Associate Professor of

Music
McLaughlin, Steven P., Assistant Professor of Arid

Lands Studies
McMahon, Ellen, Assistant Professor of Art
McMillan, Robert S., Assistant Research Scientist in

the Lunar and Planetary Laboratory
McMillan, Terry L., Associate Professor of English
McMillan, Theodora M., Professor Emerita of Music
McMullen, Nathaniel T., Assistant Professor of

Anatomy, Neurology, Speech and Hearing Sci-
ences and the Arizona Research Laboratories

McNamara, Donald J., Professor of Nutrition and
Food Science

McNaughton, Bruce L., Professor of Psychology and
of Physiology

McNiece, Gerald M., Professor Emeritus of English
McPherson, E. Gregory, Associate Professor of

Landscape Architecture
McPherson, Guy R., Assistant Professor of Water-

shed Management
McPherson, Joseph M., Professor of Sociology
McQueen, Charlene A., Associate Professor of Phar-

macology and Toxicology
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Mead, Albert R., Professor Emeritus of Ecology and
Evolutionary Biology

Medina, Marcello, Jr., Associate Professor of Educa-
tional Foundations and Administration

Medine, Peter E., Associate Professor of English
Medlin, Richard L., Professor of Architecture
Meehan, Eileen R., Assistant Professor of Media

Arts
Meinel, Aden B., Professor Emeritus of Optical Sci-

ences and of Astronomy
Meinke, William J., Professor of Microbiology and

Immunology
Meislin, Harvey W, Professor of Surgery
Melia, Fulvio, Associate Professor of Physics and of

Astronomy
Mellor, Robert S., Associate Professor of Ecology

and Evolutionary Biology
Melnik, Amelia, Professor Emerita of Language,

Reading and Culture
Melosh, Henry J., IV, Professor of Planetary Sci-

ences, Geosciences and the Lunar and Planetary
Laboratory

Mendelson, Neil, Professor of Molecular and Cellu-
lar Biology

Mendez, Miguel M., Professor of Spanish and Por-
tuguese

Mennemeier, Mark S., Assistant Professor of Psy-
chiatry, Neurology, and Psychology

Mercado, Rodney M., Associate Professor of Music
Mering, John V., Professor Emeritus of History
Merritt, Curtis B., Professor Emeritus of Educational

Psychology
Metcalfe, Darrel S., Professor Emeritus of Agron-

omy
Meyer, Jon W, Professor of Art
Meyer, Michael C., Professor of History
Meystre, Pierre, Professor of Optical Sciences and of

Physics
Miao, Ronald C., Associate Professor of East Asian

Studies
Michod, Richard E., Professor of Ecology and Evolu-

tionary Biology
Miesfeld, Roger L., Assistant Professor of Bio-

chemistry and of Molecular and Cellular Biology
Miklofsky, Haaren A., Professor Emeritus of Civil

Engineering and Engineering Mechanics
Miller, Donna M., Professor Emerita of Exercise and

Sport Sciences
Miller, Glen M., Associate Professor of Agricultural

Education
Miller, Jane R., Professor of English
Miller, Jerry L., Associate Professor Emeritus of

Sociology
Miller, Joseph M., Assistant Professor of Ophthal-

mology
Miller, Naomi J., Assistant Professor of English
Miller, Patrick B., Assistant Professor of History
Miller, Raina M., Assistant Professor of Soil and

Water Science
Miller, Thomas P., Assistant Professor of English
Miller, Thomas P., Professor of Internal Medicine
Miller, Virginia J., Associate Professor Emerita of

Nursing
Miller, Walter B., Professor Emeritus of General Bi-

ology
Miller, William B., Assistant Professor of Plant Sci-

ences
Mills, Barbara J., Assistant Professor of Anthro-

pology
Mills, John A., Associate Professor of English
Mills, Timothy J., Assistant Professor of Military

Aerospace Studies
Milo, Ronald D., Professor of Philosophy
Milster, Tom D., Assistant Professor of Optical Sci-

ences
Milward, H. Brinton, Associate Professor of Man-

agement and Policy
Mirchandani, Pitu B., Professor of Systems and In-

dustrial Engineering
Misaghi, Iraj J., Associate Professor of Plant Pa-

thology
Mishel, Merle H., Professor of Nursing
Mishra, Shitala P., Professor of Educational Psy-

chology

Mitchell, Judy N., Professor of Language, Reading
and Culture

Mitchneck, Beth, Assistant Professor of Geography
and Regional Development

Mittal, Yashaswini, Professor of Statistics
Moises, Alfonso, Associate Professor of Media Arts
Molin, William T., Associate Professor of Plant Sci-

ences
Moll, Luis C., Associate Professor of Language,

Reading and Culture
Molm, Linda D., Professor of Sociology
Moloney, Jerome V., Professor of Mathematics and

of Optical Sciences
Momaday, Navarre S., Professor of English
Monk, Janice J., Research Social Scientist in the

Southwest Institute for Research on Women
Monke, Eric A., Professor of Agricultural Economics
Monsman, Gerald, Professor of English
Monteiro, Renato D., Assistant Professor of Systems

and Industrial Engineering
Montfort, William R., Assistant Professor of Bio-

chemistry
Montgomery, Erwin B., Jr., Associate Professor of

Neurology
Monty, Dewey E., Professor of Animal Sciences
Moon, Thomas Edward, Professor of Family and

Community Medicine
Mooradian, Arshag, Associate Professor of Internal

Medicine
Moore, Ida Marie, Associate Professor of Nursing
Moore, Leon, Professor Emeritus of Entomology
Moran, Nancy A., Associate Professor of Ecology

and Evolutionary Biology
Morbeck, Mary E., Professor of Anthropology and

of Anatomy
Moreno, Diego, Assistant Professor of Economics
Morgan, Florence H., Associate Professor Emerita of

English
Morgan, Wayne J., Associate Professor of Pediatrics

and of Physiology
Morkin, Eugene, Professor of Pharmacology, Inter-

nal Medicine, and Physiology
Morrill, Calvin K., Assistant Professor of Com-

munication and of Sociology
Morris, Richard J., Professor of Educational Psychol-

ogy
Morris, Thomas M., Professor Emeritus of Metal-

lurgical Engineering
Morrissey, Katherine G., Assistant Professor of His-

tory
Morse, Bart J., Associate Professor of Art
Mort, Sarah L., Assistant Professor of Library Sci-

ence
Morton, David B., Assistant Professor in the Neu-

robiology Division of the Arizona Research Labo-
ratories

Mosher -Kraus, Elizabeth, Professor of Music
Mount, David W, Professor of Molecular and Cellu-

lar Biology, Microbiology and Immunology, and
Biochemistry

Muczynski, Robert S., Professor Emeritus of Music
Mufti, Siraj I., Associate Research Scientist in Phar-

macology and Toxicology
Muir, A. Laurence, Professor Emeritus of English
Mulder, John B., Professor of Veterinary Science
Mullen, Steven L., Assistant Professor of At-

mospheric Sciences and in the Institute of At-
mospheric Physics

Muller, Edward N., Professor of Political Science
Mulligan, Gordon F., Professor of Geography and

Regional Development
Mulligan, Raymond A., Professor Emeritus of Pub-

lic Administration
Mulvaney, James E., Professor of Chemistry
Munroe, Richard A., Associate Professor Emeritus

of Exercise and Sport Sciences
Muramoto, Hiroshi, Professor Emeritus of Plant Sci-

ences
Murphy, Daniel J., Professor Emeritus of Metallurgi-

cal Engineering
Murphy, Edward W, Professor of Music
Murphy, John E., III, Professor of Pharmacy Practice
Murti, Kamakshi P., Assistant Professor of German
Myers, Donald E., Professor of Mathematics

Myers, Eugene W, Jr., Professor of Computer Sci-
ence and of Molecular and Cellular Biology

Myers, Louis A., Jr., Professor Emeritus of Account-
ing

Mylrea, Kenneth C., Professor of Electrical and
Computer Engineering

Nadel, Lynn, Professor of Psychology
Nagle, Raymond B., Professor of Pathology and of

Anatomy
Nagy, Bartholomew S., Professor of Organic Geo-

chemistry in Geosciences
Nakazato, Paul Z., Associate Professor of Surgery
Nam, Ilchong, Assistant Professor of Economics
Nantell, Judith A., Associate Professor of Spanish

and Portuguese
Narayan, Ramesh, Professor of Astronomy, Arizona

Research Laboratories, and Physics
Nash, Pat N., Professor Emeritus of Elementary Edu-

cation
Nasser, Kam, Associate Professor of Health Educa-

tion
Nathanson, Tenney, Associate Professor of English
Navin, Thomas R., Professor Emeritus of Manage-

ment
Nawid, Senzil, Assistant Professor of Near Eastern

Studies
Nederman, Cary J., Assistant Professor of Political

Science
Neff, Richmond C., Professor Emeritus of Civil En-

gineering and Engineering Mechanics
Neher, Patrick K., Assistant Professor of Music
Neifeld, Mark A., Assistant Professor of Electrical

and Computer Engineering and of Optical Sci-
ences

Nelson, Aaron G., Professor Emeritus of Agri-
cultural Economics

Nelson, Dana A., Professor of Spanish and Por-
tuguese

Nelson, E Eugene, Professor Emeritus of Nutrition
and Food Science

Nelson, Lawrence O., Professor of Educational
Foundations and Administration

Nelson, Merritt R., Professor of Plant Pathology
Nelson, William J., Associate Professor Emeritus of

Physical Education
Netting, Robert M., Professor of Anthropology
Neuman, Shlomo P., Professor of Hydrology and

Water Resources
Neumayer, Leigh A., Assistant Professor of Surgery
Neuts, Marcel F., Professor of Systems and Indus-

trial Engineering
Nevins, Robert L., Professor of Architecture
Newcomb, Richard T., Professor of Mining and

Geological Engineering
Newell, Alan C., Professor of Mathematics
Newlin, Philip B., Professor Emeritus of Civil Engi-

neering and Engineering Mechanics
Newlon, Betty J., Associate Professor Emerita of

Family and Consumer Resources
Newman, Charles M., Professor of Mathematics
Newman, Joseph W, Professor Emeritus of Market-

ing
Nichols, Andrew W, Professor of Family and Com-

munity Medicine
Nichols, Roger L., Professor of History
Nicholson, Glen I., Professor Emeritus of Educa-

tional Psychology
Nichter, Mark A., Associate Professor of Anthropol-

ogy; Assistant Professor of Family and Consumer
Resources

Nicol, Janet L., Assistant Professor of Linguistics
Nidumolu, Sarma R., Assistant Professor of Man-

agement Information Systems
Nielsen, Pamela A., Assistant Professor of Electrical

and Computer Engineering
Nikravesh, Parviz E., Professor of Aerospace and

Mechanical Engineering
Nisbet, Jon K., Assistant Professor of Surgery
Nolan, Paul E., Jr., Associate Professor of Pharmacy

Practice
Nolte, John, Professor of Anatomy
Nordby, Gene M., Professor of Agricultural and Bio-

systems Engineering
Norrander, Barbara K., Associate Professor of Politi-

cal Science
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Northcraft, Gregory B., Professor of Management
and Policy

Norton, Denis L., Professor of Geosciences
Noyes, Alice L., Associate Professor of Nursing
Nugent, Charles A., Professor of Internal Medicine
Nugent, Daniel, Assistant Professor of Anthro-

pology
Nunamaker, Jay E, Professor of Management Infor-

mation Systems and of Computer Science
Oaxaca, Ronald L., Professor of Economics
Oberman, Heiko A., Professor of History
O'Brien, David E, Professor of Chemistry and of

Biochemistry
O'Brien, James P., Professor of Music
Obrzut, John E., Professor of Educational Psy-

chology
O'Connor, Charles D., Assistant Professor of The-

atre Arts
Oebker, Norman E, Professor of Plant Sciences
Oehrle, Richard T., Associate Professor of Linguis-

tics
Offerle, Robert A., Associate Professor of Naval Sci-

ence
Ogden, David A., Professor of Internal Medicine
Ogden, Kimberly L., Assistant Professor of Chemi-

cal Engineering
Ogden, Phil R., Professor of Range Management
O'Hanlon, John E, Associate Professor of Electrical

and Computer Engineering
Oishi, Karen K., Assistant Professor of Molecular

and Cellular Biology and of Plant Sciences
O'Leary, James W, Professor of Plant Sciences and

of Arid Lands Studies
Olsen, John W., Associate Professor of Anthro-

pology
Olsen, Stanley J., Professor of Anthropology
Olson, George B., Professor Emeritus of Microbiol-

ogy and Immunology
Olson, Kenneth S., Professor of Agricultural Educa-

tion
Olson, Walter L., Professor Emeritus of Special Edu-

cation ,
Olszewski, Edward W, Associate Astronomer in the

Steward Observatory
Omari, Mikelle Smith, Associate Professor of Art
O'Neil, Daniel J., Associate Professor of Political Sci-

ence
Orbach, Marc, Assistant Professor of Plant Pa-

thology
Organist, James E., Assistant Professor of Special

Education and Rehabilitation
Orlen, Steven L., Professor of English
Ortega, Alfonse, Assistant Professor of Aerospace

and Mechanical Engineering
Ortmeier, Brian Gerard, Assistant Professor of Phar-

macy Practice
Oswald, J. Gregory, Professor Emeritus of History
Ott, Charles H., Associate Professor Emeritus of

Physical Education
Ottman, Michael J., Associate Specialist in Plant Sci-

ences
Otto, Charles W, Professor of Anesthesiology; As-

sociate Professor of Internal Medicine
Ough, Marguerite E., Professor Emerita of Music
Ousterhout, Karl, Assistant Professor of Aerospace

and Mechanical Engineering
Ovadia, Marc, Assistant Professor of Pediatrics
Ovitt, Theron W., Professor of Radiology
Pacholczyk, Andrzej G., Associate Professor of

Astronomy
Palmer, John D., Professor of Pharmacology; Assis-

tant Professor of Internal Medicine
Palmer, John N., Associate Professor of Mathematics
Palmer, Millicent L., Assistant Professor of

Ophthalmology
Palusinski, Olgierd A., Professor of Electrical and

Computer Engineering
Pao Tao, Chia -Lin, Associate Professor of East Asian

Studies
Papaj, Daniel R., Assistant Professor of Ecology and

Evolutionary Biology
Papenfuss, Richard L., Associate Professor of Health

Education
Paplanus, Samuel H., Professor Emeritus of Pa-

thology

Pajor, Ana Marie, Assistant Professor of Physiology
Pardo, Dona, Assistant Professor of Nursing
Park, Douglas L., Associate Professor of Nutrition

and Food Science
Park, Thomas K., Associate Professor of Anthro-

pology
Parker, Roy, Assistant Professor of Molecular and

Cellular Biology
Parker, Thomas W., Professor Emeritus of History
Parks, Edwin K., Professor Emeritus of Aerospace

and Mechanical Engineering
Parks, Harold G., Associate Professor of Electrical

and Computer Engineering
Parmenter, Robert H., Professor of Physics and in

the Arizona Research Laboratories
Parrish, Judith T., Professor of Geosciences
Parry, Ellwood C., III, Professor of Art
Parsons, L. Claire, Professor of Nursing; Associate

Professor of Physiology
Patchett, P. Jonathan, Professor of Geosciences and

in the Arizona Research Laboratories
Pate, Glenn S., Associate Professor of Teaching and

Teacher Education
Patrascioiu, Adrian N., Professor of Physics
Patten, Jimmy D., Associate Professor of Journalism
Patterson, Reed T., Associate Professor of Music
Patton, Dennis D., Professor of Radiology and of

Optical Sciences
Paul, Alice S., Associate Professor of Teaching and

Teacher Education
Paulsen, E Robert, Professor Emeritus of Higher Ed-

ucation
Pavlakovic, Vera, Research Specialist in Community

Services /Economic Development
Payne, Dorothy K., Professor of Music
Pearlman, Leonard A., Professor of Music
Pearson, Jack, Professor of Obstetrics and Gyne-

cology
Pearson d'Estree, Tamra, Assistant Professor of

Communication
Pederson, Leland R., Professor of Geography and

Regional Development
Peltier, Leonard E, Professor Emeritus of Surgery
Pemberton, Jeanne E., Professor of Chemistry
Penn, Barbara A., Assistant Professor of Art
Penner, Jonathan D., Professor of English
Pepper, Ian L., Professor of Soil and Water Science
Pepperberg, Irene M., Associate Professor of Ecol-

ogy and Evolutionary Biology
Perches, Ana, Assistant Professor of Spanish and

Portuguese
Percy, Garnet D., Professor Emeritus of Classics
Pergrin, Jessie V., Associate Professor Emerita of

Nursing
Perkins, Henry C., Professor of Aerospace and Me-

chanical Engineering
Perry, Catherine M., Associate Professor of Pa-

thology
Peters, William C., Professor Emeritus of Mining

and Geological Engineering
Petersen, Eskild A., Professor of Internal Medicine
Petersen, Margaret S., Associate Professor Emerita

of Civil Engineering and Engineering Mechanics
Petersen, Russell E., Professor Emeritus of Aero-

space and Mechanical Engineering
Peterson, Larry L., Associate Professor of Computer

Science
Peterson, Mary A., Associate Professor of Psy-

chology
Peterson, Thomas W., Professor of Chemical Engi-

neering
Peterson, Valerie S., Assistant Professor of Political

Science
Peyghambarian, Nelson N., Professor of Optical Sci-

ences
Phelps, John S., Assistant Professor Emeritus of Me-

chanical Engineering
Philipps, Anthony F., Professor of Pediatrics
Philips, Susan U., Professor of Anthropology
Phillips, Delbert D., Associate Professor of Russian

and Slavic Languages
Phillips, Linda R. F., Professor of Nursing
Pialorsi, Frank P., Associate Professor of English
Picchioni, Albert L., Professor Emeritus of Phar-

macology and Toxicology

Pickens, Peter E., Professor of Molecular and Cellu-
lar Biology

Pickrell, Douglas, Associate Professor of Mathema-
tics

Pierson, Leland S., III, Assistant Professor of Plant
Pathology

Pilgrim, Mary, Professor Emerita of Physical Educa-
tion

Pingry, David E., Professor of Management Infor-
mation Systems

Pinnas, Jacob L., Associate Professor of Internal
Medicine

Pitt, Michael J., Professor of Radiology and of Sur-
gery

Pitt, Sheila, Assistant Professor of Art
Plane, David A., Professor of Geography and Re-

gional Development
Plax, Julie A., Assistant Professor of Art
Plezia, Patricia M., Associate Professor 6f Pharmacy

Practice
Pogrow, Stanley, Associate Professor of Educational

Administration and Higher Education
Poirier, David R., Professor of Materials Science and

Engineering
Polakowski, Michael P., Assistant Professor of Pub-

lic Administration and Policy
Polk, Andrew W, Associate Professor of Art
Pollock, John L., Professor of Philosophy
Polowy, Teresa L., Assistant Professor of Russian

and Slavic Languages
Polt, Robin L., Assistant Professor of Chemistry
Polzer, Charles W, Curator of Ethnohistory in the

Arizona State Museum
Pond, Gerald D., Professor of Radiology
Pool, Ronald H., Associate Professor of Psychology
Porco, Carolyn, Associate Professor in the Lunar

and Planetary Laboratory and of Planetary Sci-
ences

Porreca, Frank, Professor of Pharmacology
Post, Donald E, Professor of Soil and Water Science
Post, Roy G., Professor Emeritus of Nuclear and En-

ergy Engineering
Poulton, Mary M., Assistant Professor of Mining

and Geological Engineering
Poverman, Charles E., Professor of English
Powell, Lawrence C., Professor Emeritus in Resi-

dence
Powell, Richard C., Professor of Optical Sciences
Powell, Walter W, Professor of Sociology
Powis, Garth, Professor of Pharmacology
Price, Ralph L., Associate Professor of Nutrition and

Food Science
Prince, John L., III, Professor of Electrical and Com-

puter Engineering
Pritchard, Earl H., Professor Emeritus of Oriental

Studies
Pritchard, W. Douglas, Professor Emeritus of Music
Proebsting, Todd A., Assistant Professor of Corn -

puter Science
Promis, Jose M. O., Professor of Spanish and Por-

tuguese
Prosser, Lois E., Associate Professor Emerita of

Nursing
Purcell, Edwin J., Professor Emeritus of Mathema-

tics
Purdin, Titus D. M., Assistant Professor of Manage-

ment Information Systems
Pust, Ronald E., Professor of Family and Com-

munity Medicine
Putnam, Charles W, Professor of Surgery and of

Pharmacology
Puto, Christopher P., Associate Professor of Mar-

keting
Putt, Arlene M., Professor Emerita of Nursing
Qafisheh, Hamdi A., Professor of Near East Studies
Quade, Jay, Assistant Professor of Geosciences
Quan, Stuart E, Professor of Internal Medicine and

of Anesthesiology
Quinn, Robert M., Professor Emeritus of Art
Quiroz, Alfred J., Assistant Professor of Art
Raab, Francis V., Professor Emeritus of Philosophy
Racowsky, Catherine, Associate Professor of Obstet-

rics and Gynecology
Racy, John C., Professor of Psychiatry
Radin, John, Adjunct Professor of Plant Sciences
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Rafelski, Johann, Professor of Physics and in the
Arizona Research Laboratories

Raghavan, Srini, Professor of Materials Science and
Engineering

Ragsdale, Lyn K., Associate Professor of Political
Science

Ram, Sudha, Associate Professor of Management
Information Systems

Ramberg, John S., Professor of Systems and Indus-
trial Engineering

Ramohalli, Kumar N. R., Professor of Aerospace
and Mechanical Engineering

Rance, Naomi E., Assistant Professor of Pathology
and of Neurology

Randolph, Alan D., Professor of Chemical Engineer-
ing

Ranger- Moore, James R., Assistant Professor of
Sociology

Rankin, James R., Associate Professor of Teaching
and Teacher Education

Rankine, Graeme W, Assistant Professor of Ac-
counting

Ranniger, Bill J., Professor Emeritus of Teaching
and Teacher Education

Rao, Ambar B., Professor of Marketing
Rapcsak, Steven Z., Assistant Professor of Neu-

rology
Rapoport, Amnon, Professor of Management and

Policy and in the Karl Eller Center
Rappaport, William D., Associate Professor of Sur-

gery
Rappeport, Jack J., Professor Emeritus of Law
Raskind, Wayne M., Associate Professor of Mathe-

matics
Rasmussen, William O., Associate Professor of Ag-

ricultural and Biosystems Engineering
Rathje, William L., Professor of Anthropology
Ratliff, James D., Assistant Professor of Economics
Ratner, James R., Professor of Law
Rauschkolb, Roy S., Professor of Soil and Water Sci-

ence
Raval, Suresh S., Professor of English
Ray, Charles G., Professor of Pathology and of

atrics
Ray, Dennis T., Associate Professor of Plant Sci-

ences
Ray, Donald E., Professor of Animal Sciences
Raya, Thomas E., Assistant Professor of Internal

Medicine
Reagan, John A., Professor of Electrical and Com-

puter Engineering and of Optical Sciences
Rebel, Hermann, Associate Professor of History
Reed, Kathryn L., Professor of Obstetrics and

Gynecology
Reed, Pamela G., Associate Professor of Nursing
Reed, Raymond E, Professor Emeritus of Veterinary

Science
Rees, Floyd D, Professor Emeritus of Health Educa-

tion
Reeves, Richard W, Professor of Geography and Re-

gional Development
Regan, John W, Assistant Professor of Pharmacol-

ogy and Toxicology
Rehm, Thomas R., Professor of Chemical Engineer-

ing
Reich, Naomi A., Professor Emerita of Family and

Consumer Resources
Reich, Sheldon, Professor of Art
Reid, Bobby L., Professor of Animal Sciences and of

Nutrition and Food Science
Reid, Charles P., Professor of Renewable Natural Re-

sources
Reid, J. Jefferson, Professor of Anthropology
Reimer, Margaret, Assistant Professor of Philosophy
Reiter, Jocelyn, Professor of Music
Remers, William A., Professor of Pharmaceutical

Sciences
Resnick, Sol D., Professor Emeritus of Hydrology
Restifo, Linda L., Assistant Professor in the Neu-

robiology Division of the Arizona Research Labo-
ratories and of Neurology

Reyna, Valerie F., Associate Professor of Educational
Psychology

Reynolds, Stanley, Associate Professor of Eco-
nomics

Rhoades, Gary D., Associate Professor of Higher
Education

Rhodes, Herbert D., Professor Emeritus of Chem-
istry

Ribeiro, Jose M. C., Professor of Entomology
Rice, C. Jane, Assistant Professor of German
Rice, Richard W, Professor of Animal Sciences
Rice, Robert R., Professor of Architecture
Richard, Ralph M., Professor Emeritus of Civil Engi-

neering and Engineering Mechanics
Richardson, Randall M., Associate Professor of

Geosciences
Richardson, Virginia, Professor of Teaching and

Teacher Education
Richter, Roland, Associate Professor of German
Ridge, George W., Professor of Journalism
Ridley, Carl, Professor of Family and Consumer

Resources and of Psychology
Rieber, Michael, Professor of Mining and Geological

Engineering
Rieke, George H., Professor of Astronomy, Plane-

tary Sciences, and the Lunar and Planetary Labo-
ratory

Rieke, Marcia J., Associate Professor of Astronomy
Riggs, Michael W., Assistant Professor of Veterinary

Science and of Pathology
Riker, Adelaide E., Associate Professor Emerita of

Microbiology and Medical Technology
Rinaldi, Ronald J., Assistant Professor of Law
Ritenbaugh, Cheryl K., Associate Professor of Fam-

ily and Community Medicine
Rivero, Eliana S., Professor of Spanish and Por-

tuguese
Roberts, Boriss, Associate Professor Emeritus of

Russian and Slavic Languages
Robichaux, Robert H., Associate Professor of Ecol-

ogy and Evolutionary Biology
Robins, Harry F., Professor Emeritus of English
Robinson, David P., Associate Professor of Teaching

and Teacher Education
Robinson, Faye, Associate Professor of Music
Robinson, William J., Professor Emeritus of Den -

drochronology in the Tree Ring Laboratory
Robson, John W, Professor Emeritus of Physics
Roby, Frederick B., Professor of Exercise and Sport

Sciences
Roby, Mary P., Professor Emerita of Exercise and

Sport Sciences
Roche, Edward M., Assistant Professor of Manage-

ment Information Systems
Rodney, David R., Professor Emeritus of Plant Sci-

ences
Rodriguez, Jeffrey J., Assistant Professor of Electri-

cal and Computer Engineering
Roe, Charles, Professor of Music
Roe, Denise J., Assistant Professor of Family and

Community Medicine
Roemer, Elizabeth, Professor of Astronomy and in

the Lunar and Planetary Laboratory
Roemer, Robert B., Professor of Aerospace and Me-

chanical Engineering; Associate Professor of Ra-
diation Oncology

Roeske, William R., Professor of Internal Medicine
and of Pharmacology

Rogers, Barbara J., Professor of Art
Rogers, Willard L., Professor Emeritus of Aerospace

and Mechanical Engineering
Rollins, Franklin D., Professor Emeritus of Nutri-

tion and Food Science
Romer, Frank E., Assistant Professor of Classics
Roos, Nestor R., Professor Emeritus of Finance and

Real Estate
Rosado- Lopez, Luis J., Assistant Professor of Sur-

gery
Rosenblatt, Paul, Professor of English
Rosenbloom, Sandra, Professor of Architecture
Rosenzweig, Michael L., Professor of Ecology and

Evolutionary Biology
Rosser, Rosemary A., Associate Professor of Psy-

chology
Rossie, Sandra S., Assistant Professor of Pharmacol-

ogy and Toxicology
Roth, Robert, Superintendent, Maricopa Agri-

cultural Center

Roundy, Bruce A., Associate Professor of Range
Management

Rowe, David C., Professor of Family and Consumer
Resources; Associate Professor of Psychology

Rozenblit, Jerzy W., Associate Professor of Electrical
and Computer Engineering

Rubens, Alan B., Professor of Neurology
Rubis, David D., Professor Emeritus of Plant Sci-

ences
Ruiz, Joaquin, Associate Professor of Geosciences
Ruiz, Richard, Associate Professor of Language,

Reading and Culture
Rund, Hanno, Professor Emeritus of Mathematics in

the Committee on Applied Mathematics
Rund, John V., Associate Professor of Chemistry
Rupley, John A., Professor of Biochemistry
Rush, Jean C., Professor Emerita of Art
Rusk, Jerrold G., Professor of Political Science
Russell, Kathryn R., Associate Professor of Exercise

and Sport Sciences
Russell, Stephen M., Associate Professor Emeritus

of Ecology and Evolutionary Biology
Rutherfoord, John P., Professor of Physics
Ryan, Kenneth J., Professor of Pathology and of Mi-

crobiology and Immunology
Rychlik, Marek R., Assistant Professor of Mathe-

matics
Rykowski, Mary C., Assistant Professor of Anatomy
Saadatmanesh, Hamid, Assistant Professor of Civil

Engineering and Engineering Mechanics
Saarinen, Thomas F., Professor of Geography and

Regional Development
Saavedra, Steven S., Assistant Professor of Chemis-

try
Saba, Raul P., Assistant Professor of Latin American

Studies
Sabal, Robert J., Assistant Professor of Media Arts
Sabers, Darrell L., Professor of Educational Psy-

chology
Sacamano, Charles M., Professor Emeritus of Plant

Sciences
St. John, Paul A., Assistant Professor of Anatomy
Salasche, Stuart J., Associate Professor of Internal

Medicine
Saldate, Macario, IV, Professor of Educational Foun-

dations and Administration
Sales, Amos P., Professor of Special Education and

Rehabilitation
Sales, Bruce D., Professor of Psychology
Salmon, Sydney E., Professor of Internal Medicine
Salomon, Gavriel, Professor of Language, Reading

and Culture
Salomon, Varda S., Associate Professor of Psy-

chology
Saltus, Elinor C., Professor Emerita of Library Sci-

ence
Salzman, William R., Professor of Chemistry
Sammarco, Anita, Professor Emerita of Music
Sammons, David W, Associate Professor of Veteri-

nary Science
Sampliner, Richard E., Professor of Internal Medi-

cine
Sanchez, Paul J., Assistant Professor of Systems and

Industrial Engineering
Sandel, Bill R., Senior Research Scientist in the Lu-

nar and Planetary Laboratory
Sander, Eugene G., Professor of Biochemistry
Sanders, Arthur B., Professor of Surgery; Associate

Professor of Family and Community Medicine
Sanders, Linda W, Professor of Architecture
Sanders, William H., Assistant Professor of Electri-

cal and Computer Engineering
Sands, Barbara, Associate Professor of Economics
Sankey, Robert W, Associate Professor of Com-

munication
Sanou, Sini J. P., Assistant Professor of French and

Italian
Sarcevic, Ina, Assistant Professor of Physics
Sargent, Murray, Professor of Optical Sciences
Sarid, Dror, Professor of Optical Sciences and in the

Arizona Research Laboratories
Sastry, Sarma, Associate Professor of Electrical and

Computer Engineering
Saunders, Joyan, Assistant Professor of Art
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Saunders, T. Frank, Professor of Educational Foun-
dations and Administration

Saville-Troike, Muriel R., Professor of English
Scadron, Michael D., Professor of Physics
Schaffer, William M., Professor of Ecology and Evo-

lutionary Biology
Schaller, Michael, Professor of History
Scherer, Thomas F., Associate Specialist in Agri-

cultural and Biosystems Engineering
Schiffer, Michael B., Professor of Anthropology
Schifman, Ronald B., Associate Professor of Pa-

thology
Schlager, Edella C., Assistant Professor of Public

Administration and Policy
Schlegel, Alice E., Professor of Anthropology
Schlichting, Richard D., Associate Professor of

Computer Science
Schmidt, Gary D., Associate Professor of Astron-

omy
Schmutz, Ervin M., Professor Emeritus of Range

Management
Schneidau, Herbert N., Professor of English
Schneider, Sherry K., Assistant Professor of Man-

agement and Policy
Schneyer, Theodore J., Professor of Law
Schonhorst, Melvin H., Professor Emeritus of Plant

Sciences
Schooley, Larry C., Associate Professor of Electrical

and Computer Engineering
Schotland, Richard M., Professor of Atmospheric

Sciences and the Institute of Atmospheric Physics
Schowengerdt, Robert A., Associate Professor of

Electrical and Computer Engineering, Arid Lands
Studies, and Optical Sciences

Schram, Karl H., Professor of Pharmaceutical Sci-
ences

Schrieber, Joseph E, Jr., Professor Emeritus of Geo-
sciences

Schrimpf, Ronald D., Associate Professor of Electri-
cal and Computer Engineering

Schroeder, Lynn R., Professor Emeritus of Art
Schuessler, Thomas L., Professor of Law
Schuh, James D., Professor Emeritus of Animal Sci-

ences
Schultz, Donald G., Professor Emeritus of Systems

and Industrial Engineering
Schultz, William R., Professor Emeritus of Oriental

Studies
Schulz, Renate A., Professor of German
Schumacher, Michael J., Associate Professor of Pedi-

atrics
Schumaker, Karen S., Assistant Professor of Plant

Sciences
Schurg, William A., Associate Professor of Animal

Sciences
Schwartz, Gary E., Professor of Psychology and of

Psychiatry
Schwartzman, Kathleen C., Associate Professor of

Sociology
Schwarz, John E., Professor of Political Science
Scott, Alwyn C., Professor of Mathematics and of

Physics
Scott, Lawrence B., Professor of Aerospace and Me-

chanical Engineering
Scott, Richard A., Associate Professor of Marketing
Scruggs, Charles W, Professor of English
Seale, Robert, Professor of Nuclear and Energy En-

gineering
Sears, William R., Professor Emeritus of Aerospace

and Mechanical Engineering
Seavey, Charles A., Assistant Professor of Library

Science
Sechrest, Lee, Professor of Psychology
Seckinger, Beverly A., Assistant Professor of Media

Arts
Secomb, Timothy W., Professor of Physiology
Seeds, John W., Professor of Obstetrics and Gyne-

cology
Seeger, Joachim E, Professor of Radiology
Selke, Marvin R., Professor of Animal Sciences
Sellers, William D., Professor of Atmospheric Sci-

ences and the Institute of Atmospheric Physics
Sen, Suvrajeet, Associate Professor of Systems and

Industrial Engineering
Sennott- Miller, Lee, Assistant Professor of Nursing

Senob, Alice M., Assistant Professor Emerita of En-
glish

Seraphin, Bernhard O., Professor Emeritus of Opti-
cal Sciences

Seraphin, Supapan, Assistant Professor of Materials
Science and Engineering

Servin, Henri, Associate Professor of French and
Italian

Sethi, Gulshan K., Professor of Surgery
Sevcik, Galen R., Assistant Professor of Accounting
Sevigny, Maurice J., Professor of Art
Shack, Roland V., Professor of Optical Sciences
Shadman, Farhang, Professor of Chemical Engi-

neering
Shafer, Boyd C., Professor Emeritus of History
Shah, Jayendra H., Professor of Internal Medicine
Shaked, Moshe, Professor of Mathematics
Shalley, Christina E., Assistant Professor of Man-

agement and Policy
Shannon, Robert R., Professor Emeritus of Optical

Sciences
Shapiro, Brian P., Assistant Professor of Accounting
Sharkey, Jacqueline E., Professor of Journalism
Sharp, Anna Mae, Professor Emerita of Violin
Sharpies, George C., Professor Emeritus of Plant

Sciences
Shaw, James R., Professor Emeritus of Family and

Community Medicine
Shaw, William W., Professor of Wildlife and Fish-

eries Science
She, Zhen -Sun, Associate Professor of Mathematics
Sheehan, Edward T., Associate Professor of Nutri-

tion and Food Science
Shelton, Ralph L., Professor of Speech and Hearing

Sciences
Shelton, Richard W, Professor of English
Shemansky, Donald E., Senior Research Scientist in

the Lunar and Planetary Laboratory
Sheng, Olivia R. L., Associate Professor of Manage-

ment Information Systems
Sheridan, Thomas E., Associate Adjunct Research

Professor of Anthropology
Sherman, Jacqueline J., Associate Professor of

Nursing
Sherry, Charles E., Associate Professor of English
Shim, Soyeon, Associate Professor of Family and

Consumer Resources
Shimizu, Nobuyoshi, Professor of Molecular and

Cellular Biology
Shimm, David S., Associate Professor of Radiation

Oncology; Assistant Professor of Internal Medi-
cine

Shisslak, Catherine M., Associate Professor of Fam-
ily and Community Medicine

Shively, James N., Professor Emeritus of Veterinary
Science

Shockey, James W, Associate Professor of Sociology
Shoemaker, Richard L., Professor of Optical Sci-

ences, Chemistry, and Radiology
Shorr, Kenneth C., Associate Professor of Art
Short, Kathleen S., Assistant Professor of Language,

Reading and Culture
Shoults, Sanford W, Professor Emeritus of Public

Administration
Shoup, W. David, Professor of Agricultural Engi-

neering
Showell, Jeffrey A., Associate Professor of Music
Shupe, Michael A., Associate Professor of Physics
Sibley, William A., Professor of Neurology
Sierka, Raymond A., Professor of Civil Engineering

and Engineering Mechanics and of Chemical En-
gineering

Sigworth, Oliver F., Professor Emeritus of English
Silverberg, Susan, Assistant Professor of Family and

Consumer Resources
Silvers, Arthur L., Professor of Management and

Policy
Silvertooth, Jeffrey C., Associate Specialist in Plant

Sciences
Simko, Darrell G., Associate Professor of Exercise

and Sport Sciences
Simon, Bruce R., Professor of Aerospace and Me-

chanical Engineering
Simpson, Eugene S., Professor Emeritus of Hydrol-

ogy and Water Resources

Sinclair, Norval A., Professor of Veterinary Science;
Associate Professor of Nutrition and Food Sci-
ence

Singer, Robert, Associate Professor in the Lunar
and Planetary Laboratory and the Arizona Re-
search Laboratories, and of Geosciences

Sinski, James T., Associate Professor Emeritus of
Microbiology and Immunology

Sipes, I. Glenn, Professor of Pharmacology and Tox-
icology, Pharmacology, and Anesthesiology

Skinner, Marilyn B., Professor of Classics
Skinner, Paul H., Professor of Family and Corn -

munity Medicine
Slack, Donald C., Professor of Agricultural and Bio -

systems Engineering
Slaten, Pamela E., Assistant Professor of Manage-

ment Information Systems
Slater, Philip N., Professor of Optical Sciences
Slaughter, Sheila, Professor of Higher Education
Smead, Robert N., Assistant Professor of Spanish

and Portuguese
Smerdon, Ernest T., Professor of Civil Engineering

and Engineering Mechanics and of Hydrology
and Water Resources

Smiley, Terah L., Professor Emeritus of Geosciences
Smith, Charles M., Professor Emeritus of Law
Smith, David W., Professor of Rehabilitation in

Health Sciences Administration
Smith, Edwin L., Jr., Associate Professor of Range

Management
Smith, Holly M., Professor of Philosophy
Samit, Jay W, Professor of Internal Medicine
Smith, Karen L., Associate Professor of Spanish and

Portuguese
Smith, Kenneth J., Professor of Educational Psy-

chology
Smith, Kenneth R., Professor of Economics
Smith, Mark A., Associate Professor of Chemistry
Smith, Mark C., Professor Emeritus of Secondary

Education
Smith, Norman S., Professor of Wildlife and Fish-

eries Science
Smith, Robert L., Associate Professor of Ento-

mology
Smith, S. Mae, Associate Professor of Special Educa-

tion and Rehabilitation
Smith, Sigmund L., Professor Emeritus of Metal-

lurgical Engineering
Smith, Steven E., Associate Professor of Plant Sci-

ences
Smith, Vernon L., Professor of Economics
Smith -Lovin, Lynn, Professor of Sociology
Smyer, Richard I., Associate Professor of English
Snodgrass, Richard T., Associate Professor of Com-

puter Science
Snow, David A., Professor of Sociology
Snow, Eleanour A., Assistant Professor of Geo -

sciences
Snyder, Robert W, Associate Professor of Ophthal-

mology
Sobel, Michael E., Professor of Sociology
Sobin, Harris, Professor of Architecture
Sobonya, Richard E., Professor of Pathology
Solomon, Jon, Associate Professor of Classics
Sonett, Charles P., Professor Emeritus of Planetary

Sciences
Songer, J. Glenn, Professor of Veterinary Science
Soren, H. David, Professor of Classics
Sorensen, Gladys E., Professor Emerita of Nursing
Sorooshian, Soroosh, Professor of Hydrology and

Water Resources and of Systems and Industrial
Engineering

Spaite, Daniel W, Associate Professor of Surgery
Spece, Roy, Professor of Law
Speer, Donald P., Professor of Surgery and of Anat-

omy
Spera, Gianni, Associate Professor of French and

Italian
Spetzler, Robert E, Professor of Surgery
Spizizen, John, Professor Emeritus of Microbiology

and Immunology
Sproles, Elizabeth L., Associate Professor of Family

and Consumer Resources
Sproles, George B., Professor of Family and Con-

sumer Resources
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Sridhar, K. R., Assistant Professor of Aerospace and
Mechanical Engineering

Staley, Dean O., Professor Emeritus of Atmospheric
Sciences and in the Institute of Atmospheric
Physics

Stamm, William P., Professor of Architecture
Stanghellini, Michael E., Professor of Plant Pa-

thology
Stanisic, Thomas H., Professor of Surgery
Stanislawski, Dan, Professor Emeritus of Geogra-

phy, Area Development and Urban Planning
Stark, Royal W, Professor of Physics and in the Ari-

zona Research Laboratories
Stauss, Joseph H., Professor of Family and Con-

sumer Resources
Stavroudis, Orestes N., Professor Emeritus of Opti-

cal Sciences
Stea, Baldassarre D., Assistant Professor of Radia-

tion Oncology
Steele, Susan M., Professor of Linguistics
Steelink, Cornelius, Professor Emeritus of Chem-

istry
Stein, Daniel L., Associate Professor of Physics and

in the Arizona Research Laboratories
Stein, Victoria E., Assistant Professor of English
Steinbrenner, Arthur H., Professor Emeritus of Se-

condary Education and of Mathematics
Steinke, Greg A., Professor of Music
Sterling, Charles R., Professor of Veterinary Science
Stern, Lawrence A., Professor of Internal Medicine
Sternberg, Ben K., Associate Professor of Mining

and Geological Engineering
Sternberg, Joel S., Assistant Professor of Finance

and Real Estate
Stevenson, Frederick W., Associate Professor of

Mathematics
Stewart, Harry E., Professor Emeritus of Electrical

Engineering
Stice, Earl K., Assistant Professor of Accounting
Stini, William A., Professor of Anthropology and of

Family and Community Medicine
Stith, Lee S., Professor Emeritus of Plant Sciences
Stockton, Charles W., Professor of Dendrochro-

nology in the Tree Ring Laboratory
Stoffle, Carla J., Professor of Library Science
Stokes, Marsden B., Professor Emeritus of Educa-

tional Foundations and Administration
Stokes, Marvin A., Professor Emeritus of Dendro-

chronology in the Tree Ring Laboratory
Stone, H. Reynolds, Associate Professor of Spanish

and Portuguese
Stoner, John O., Jr., Professor of Physics
Stott, Gerald H., Professor Emeritus of Animal Sci-

ences
Straayer, Arny C., Assistant Professor of Media Arts
Strack, David H., Professor Emeritus of Exercise

and Sport Science
Stratton, Leslie A., Assistant Professor of Economics
Strausfeld, Nicholas J., Professor of Neurobiology in

the Arizona Research Laboratories, and of Anat-
omy

Streitmatter, Janice L., Assistant Professor of Teach-
ing and Teacher Education

Strickland, Robin N., Associate Professor of Electri-
cal and Computer Engineering and of Optical Sci-
ences

Strittmatter, Peter A., Professor of Astronomy
Stroehlein, Jack L., Professor Emeritus of Soil and

Water Science
Strom, Robert G., Professor of Planetary Sciences

and in the Lunar and Planetary Laboratory
Strong, John W., Professor of Law
Stuart, Douglas G., Professor of Physiology
Stubblefield, Thomas M., Professor Emeritus of Ag-

ricultural Economics
Sullivan, E. Thomas, Professor of Law
Sullivan, John B., Jr., Associate Professor of Surgery
Sullivan, Michael P., Professor of Political Science
Summers, George W, Professor Emeritus of Man-

agement and Policy
Sumner, John S., Professor Emeritus of Geosciences
Sundareshan, Malur K., Professor of Electrical and

Computer Engineering
Supalla, Samuel J., Assistant Professor of Special

Education and Rehabilitation

Surwit, Earl A., Professor of Obstetrics and
Gynecology

Sutherland, R. Warren, Professor of Music
Swalin, Richard A., Professor of Materials Science

and Engineering
Swanson, Gerald, Associate Professor of Economics
Swetnam, Thomas W, Assistant Professor of Den -

drochronology in the Tree Ring Laboratory and
of Watershed Management

Swetschinski, Daniel M., Associate Professor of
History and of Judaic Studies

Swihart, Thomas L., Professor of Astronomy
Swindle, Timothy D., Assistant Professor of Plane-

tary Sciences and in the Lunar and Planetary
Laboratory

Swingle, Roy S., Associate Professor of Animal Sci-
ences

Swisher, Linda, Associate Professor of Speech and
Hearing Sciences and of Psychology

Szidarovsky, Ferenc, Professor of Systems and In-
dustrial Engineering

Szilagyi, Mike N., Professor of Electrical and Corn-
puter Engineering

Tabili, Laura, Assistant Professor of History
Tabor, Michael, Professor of Applied Mathematics

and of Mathematics
Taetle, Raymond, Professor of Internal Medicine and

of Pathology
Taigue, Michelle G., Assistant Professor of English
Talwar, Dinesh, Assistant Professor of Pediatrics

and of Neurology
Tam, Wing Y., Assistant Professor of Physics
Tanner, Clara L., Professor Emerita of Anthropology
Tansik, David A., Associate Professor of Manage-

ment and Policy
Tao, Jing -Shen, Professor of East Asian Studies
Tatum, Charles M., Professor of Spanish and Por-

tuguese
Tatum, Roy A., Assistant Professor Emeritus of

Exercise and Sport Sciences
Taussig, Lynn M., Professor of Pediatrics
Taylor, Angela R., Associate Professor of Family and

Consumer Resources
Taylor, B. Brooks, Professor of Plant Sciences
Taylor, Bruce R., Professor Emeritus of Animal Sci-

ences
Taylor, Charles W, Assistant Professor of Internal

Medicine
Taylor, John L., Professor of Teaching and Teacher

Education
Taylor, Kathryn C., Assistant Professor of Plant Sci-

ences
Taylor, Lester D., Professor of Economics and of

Agricultural Economics
Taylor, Martin F. J., Assistant Professor of Ento-

mology
Terpening, Ronnie H., Associate Professor of

French and Italian
Thames, John L., Professor Emeritus of Watershed

Management
Tharp, Hal S., Assistant Professor of Electrical and

Computer Engineering
Theodorou, Andreas A., Assistant Professor of Pedi-

atrics
Theurer, C. Brent, Professor of Animal Sciences
Thews, Robert L., Professor of Physics
Thomas, Dan W, Associate Professor of Pediatrics
Thomas, Violet S., Associate Professor Emerita of

Business and Career Education
Thompson, Ethel M., Professor Emerita of Home

Economics
Thompson, Gary A., Assistant Professor of Plant

Sciences
Thompson, Gary D., Assistant Professor of Agri-

cultural Economics
Thompson, Hugh C., Professor Emeritus of Pedi-

atrics
Thompson, Raymond H., Professor of Anthro-

pology
Thompson, Richard A., Associate Professor of An-

thropology
Thompson, Richard B., Associate Professor of Math-

ematics
Thompson, Rodger I., Professor of Astronomy

Thompson, Thomas Lee, Assistant Professor of Soil
and Water Science

Thomson, Donald A., Professor of Ecology and Evo-
lutionary Biology

Thomson, Quentin R., Professor Emeritus of Aero-
space and Mechanical Engineering

Thweatt, William H., Associate Professor Emeritus
of Psychology

Tifft, William G., Professor of Astronomy
Timmermann, Barbara N., Associate Professor of

Arid Lands Studies; Assistant Professor of Phar-
maceutical Sciences

Tindall, Robert E., Jr., Associate Professor of Man-
agement and Policy

Tinsley, Ann M., Associate Professor of Nutrition
and Food Science

Tipton, Charles M., Professor of Exercise and Sport
Sciences and of Surgery

Tipton, Jimmy L., Associate Specialist in Plant Sci-
ences

Tischler, Marc E., Professor of Biochemistry and of
Physiology

Titley, Spencer R., Professor of Geosciences
Tittemore, William C., Assistant Professor in the

Lunar and Planetary Laboratory
Tobias, Robert P., Associate Professor of Art
Toff, Howard, Assistant Professor of Psychiatry
Toland, Florence W., Assistant Professor Emerita of

Office Administration and Business Education
Tolbert, Leslie P., Associate Professor in the Neu-

robiology. Division of the Arizona Research Labo-
ratories and of Anatomy

Tollin, Gordon, Professor of Biochemistry
Tolliver, Joseph T., Associate Professor of Philoso-

phy
Toma, Peter A., Professor Emeritus of Political Sci-

ence
Tomasko, Martin, Research Professor in the Lunar

and Planetary Laboratory
Tomizuka, Carl T., Professor of Physics
Tong, Theodore G., Professor of Pharmacy Practice

and of Pharmacology and Toxicology
Tormey, Thomas J., Professor Emeritus of Law
Toth, Andor J., Professor of Music
Toubassi, Elias, Professor of Mathematics
Toussaint, Douglas, Associate Professor of Physics
Traver, Gayle A., Associate Professor of Nursing
Treat, Jay E., Associate Professor Emeritus of Physics
Treistman, Peter, Assistant Professor of Media Arts
Trejo, Arnulfo D., Professor Emeritus of Library Sci-

ence
Triffet, Terry, Professor Emeritus of Materials Sci-

ence and Engineering
Trinket, Jeffrey C., Assistant Professor of Systems

and Industrial Engineering
Troike, Rudolph C., Professor of English
Trombley, Mark A., Assistant Professor of Account-

ing
Tronstad, Russell E., Assistant Specialist in Agri-

cultural Economics
Tucci, Albert D., Professor of Theatre Arts
Tucker, Thomas C., Professor Emeritus of Soil and

Water Science
Tullock, Gordon, Professor of Economics and of

Political Science
Turner, A. Francis, Professor Emeritus of Optical

Sciences
Turner, Paul R., Professor Emeritus of Anthropology
Tuttle, Donald M., Professor Emeritus of Ento-

mology
Twomey, Sean A., Professor Emeritus of At-

mospheric Sciences
Ulmer, Douglas L., Assistant Professor of Mathe-

matics
Umbreit, John, Associate Professor of Special Edu-

cation and Rehabilitation
Underwood, Jane H., Professor of Anthropology
Unger, Evan C., Associate Professor of Radiology
Upchurch, Robert P., Professor of Agronomy
Urias, Alejandro R., Associate Extension Specialist

in Animal Sciences
Vakharia, Asoo J., Assistant Professor of Manage-

ment Information Systems
Valencia, Francisco G., Assistant Professor of Sur-

gery
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Valenzuela, Terence D., Associate Professor of Sur-
gery

Valmont, William J., Professor of Language, Read-
ing and Culture

Van Asdall, Willard, Associate Professor Emeritus
of Arid Lands Studies

Van de Voorde, Ronald A., Associate Professor
Emeritus of Library Science

Van Ert, Mark D., Assistant Professor of Health Ed-
ucation

Van Etten, Hans D., Professor of Plant Pathology
and of Molecular and Cellular Biology

Van Metre, Patricia, Associate Professor of Theatre
Arts

Van Ort, Emily S., Professor of Nursing
Van Petten, Cyma K., Assistant Professor of Psy-

chology
Van Slyck, Abigail A., Assistant Professor of Archi-

tecture
Van Slyck, Willard N., Jr., Professor Emeritus of

Law
Van Wyck, David B., Associate Professor of Internal

Medicine and of Surgery
Vavich, Mitchell G., Professor Emeritus of Nutrition

and Food Science
Velez, William Y., Professor of Mathematics
Velez- Ibanez, Carlos G., Professor of Anthropology
Vemulapalli, G. Krishna, Associate Professor of

Chemistry
Venable, David L., Associate Professor of Ecology

and Evolutionary Biology
Verbeke, Judith A., Associate Professor of Plant Sci-

ences
Verdery, Roy B., Associate Professor of Internal

Medicine
Verran, Joyce A., Associate Professor of Nursing
Vickery, Ann M., Assistant Research Scientist in the

Lunar and Planetary Laboratory
Vierling, Elizabeth, Associate Professor of Bio-

chemistry and of Molecular and Cellular Biology
Vignery, J. Robert, Professor of History
Villar, Hugo V., Professor of Surgery and of Radia-

tion Oncology
Vincent, Thomas L., Professor of Aerospace and

Mechanical Engineering
Vines, Cynthia C., Assistant Professor of Account-

ing
Vleck, David J. A., Associate Professor of Ecology

and Evolutionary Biology
Vogel, Douglas R., Associate Professor of Manage-

ment Information Systems
Vogel, Ronald J., Associate Professor in the School

of Public Administration and Policy and of Eco-
nomics

Voigt, Robert L., Professor Emeritus of Plant Sci-
ences

Volgy, Thomas J., Associate Professor of Political
Science

Volz, Robert G., Professor of Surgery
Voyatzis, Mary E., Assistant Professor of Classics
Vuillemin, Joseph J., Professor of Physics
Vuturo, Anthony F., Professor of Family and Com-

munity Medicine
Wacks, Morton E., Professor of Nuclear and Energy

Engineering
Wade, James C., Associate Professor of Agricultural

Economics
Wagle, Robert E, Professor Emeritus of Watershed

Management
Wait, James R., Professor Emeritus of Electrical and

Computer Engineering
Wait, John V., Professor Emeritus of Electrical and

Computer Engineering
Walker, Christopher K., Assistant Professor of

Astronomy
Walker, E Ann, Professor of Chemistry
Walker, Mark A., Professor of Economics
Wallace, Terry C., Professor of Geosciences
Wallendorf, Melanie R., Associate Professor of Mar-

keting
Waller, William S., Professor of Accounting
Walsh, J. Bruce, Associate Professor of ,Ecology and

Evolutionary Biology
Walters, Ronald E, Professor of Naval Science

Wang, Feiyu, Assistant Professor of Systems and In-
dustrial Engineering

Wang, Shiing -Wu, Assistant Professor of Account-
ing

Wangsness, Roald K., Professor Emeritus of Physics
Warburton, Jeffrey L., Associate Professor of The-

atre Arts
Ward, Oscar G., Associate Professor of Ecology and

Evolutionary Biology
Ward, Samuel, Professor of Molecular and Cellular

Biology and of Ecology and Evolutionary Biology
Ware, George W, Professor Emeritus of Entomology
Warnecke, James A., Assistant Professor of Surgery
Warnock, John, Associate Professor of English
Warnock, Sue H., Associate Professor of English
Warrick, Arthur W, Professor of Soil and Water Sci-

ence
Waterstone, Marvin, Associate Professor of Geogra-

phy and Regional Development
Watson, Ronald R., Research Professor of Family

and Community Medicine
Watson, Theo E, Professor of Entomology
Wearing, J. Peter, Professor of English
Weaver, Albert B., Professor Emeritus of Physics
Weaver, Thomas, Professor of Anthropology
Weber, Charles W, Professor of Nutrition and Food

Science
Weber, Jean E., Professor of Statistics and of Man-

agement
Wehr, Jan, Assistant Professor of Mathematics
Weinand, Martin E., Assistant Professor of Surgery
Weinberg, Michael C., Professor of Materials Sci-

ence and Engineering
Weiner, Douglas R., Associate Professor of History
Weinert, Ted, Assistant Professor of Molecular and

Cellular Biology
Weinstein, Donald, Professor of History
Weinstein, Ronald S., Professor of Pathology
Weisband, Suzanne P., Assistant Professor of Man-

agement Information Systems
Weiss, Barry D., Professor of Family and Com-

munity Medicine
Weiss, Elliott J., Professor of Law
Weldon, Roger J., Professor Emeritus of Systems

and Industrial Engineering
Wells, Donald A., Professor of Economics
Wells, Michael A., Professor of Biochemistry
Welsh, William A., Professor of Political Science
Welty, Mary J., Associate Professor Emerita of

Nursing
Wendt, Jost O. L. Professor of Chemical Engineering
Wenk, Gary L., Associate Professor of Psychology

and of Neurology
Werner, Floyd G., Professor Emeritus of Ento-

mology
Wetzel, Mary C., Professor of Psychology
Wexler, David B., Professor of Law and of Psy-

chology
Wheeler, Diana E., Assistant Professor of Ento-

mology
White, Donald H., Professor Emeritus of Chemical

Engineering
White, Raymond E., Associate Professor of Astron-

omy
White, Susan M., Assistant Professor of English
Whiting, Allen S., Professor of Political Science
Whiting, Frank M., Professor of Animal Sciences
Whitney, Gretchen, Assistant Professor of Library

Science
Widdifield, Stacie G., Assistant Professor of Art
Wieland, John H., Professor Emeritus of Marketing
Wierenga, Peter J., Professor of Soil and Water Sci-

ence
Wiersma, Frank, Professor Emeritus of Agricultural

Engineering
Wigley, David E., Associate Professor of Chemistry
Wild, Peter T., Professor of English
Wildner- Bassett, Mary E., Assistant Professor of

German
Wilfond, Benjamin S., Assistant Professor of Pedi-

atrics
Wilhelm, Mari S., Associate Professor of Family and

Consumer Resources
Wilkin, Donovan, Associate Professor of Renewable

Natural Resources

Wilkins, David E., Assistant Professor of Political
Science

Willard, Thomas S., Associate Professor of English
Willerton, John P., Associate Professor of Political

Science
Williams, Brackette E., Associate Professor of An-

thropology
Williams, Craig S., Assistant Professor of Surgery
Williams, David A., Associate Professor of Com-

munication
Williams, Edward J., Professor of Political Science
Williams, Fred C., Assistant Professor of Surgery
Williams, Jane W, Assistant Professor of Art
Williams, Jean M., Professor of Exercise and Sport

Sciences
Williams, John G., Professor of Nuclear and Energy

Engineering
Williams, Michael L., Assistant Professor of Dance

in the School of Music
Williams, Robert A., Jr., Professor of Law
Williams, Stuart K., Professor of Surgery
Williams, Theodore L., Associate Professor Emer-

itus of Electrical and Computer Engineering
Williams, Walter H., Associate Professor of Radi-

ology
Williamsen, Amy R., Assistant Professor of Spanish

and Portuguese
Willoughby, Stephen S., Professor of Mathematics
Wilson, Andrew W, Professor Emeritus of Geogra-

phy, Regional Development and Urban Planning
Wilson, Clifton E., Professor Emeritus of Political

Science
Wilson, Gary B., Assistant Professor of Music
Wilson, Herbert B., Professor Emeritus of Educa-

tional Foundations and Administration
Wilson, Jean M., Assistant Professor of Anatomy

and of Pediatrics
Wilson, John M., Professor of Dance in the School

of Music
Wilson, Kent J., Adjunct Lecturer in Speech and

Hearing Sciences
Wilson, Lome G., Hydrologist in the Water Re-

sources Research Center
Wilson, Paul N., Associate Professor of Agricultural

Economics
Wilson, William J., Associate Professor of Near

Eastern Studies
Wimmer, Gayle E, Professor of Art
Winfree, Arthur T., Professor of Ecology and Evolu-

tionary Biology
Wing, William H., Professor of Physics, Optical Sci-

ences and in the Arizona Research Labora-
tories

Winslow, Dianne J., Associate Professor of Theatre
Arts

Wirsching, Paul H., Professor of Aerospace and Me-
chanical Engineering

Wise, Edward N., Professor Emeritus of Chemistry
Wise, Mark E., Associate Professor of Animal Sci-

ences; Assistant Professor of Physiology
Witte, Charles L., Professor of Surgery
Witte, Marlys H., Professor of Surgery
Wittig, Monique, Professor of French and Italian
Witulski, Arthur E, Assistant Professor of Electrical

and Computer Engineering
Wojtkowski, Maciej, Associate Professor of Mathe-

matics
Wolfe, William L., Jr., Professor of Optical Sciences

and of Radiology
Wolff, Christopher M., Assistant Professor of Elec-

trical and Computer Engineering
Woloshin, David J., Professor Emeritus of German
Wood, Bruce, Associate Professor of Mathematics
Wood, Elwin G., Professor Emeritus of Marketing
Wood, Jeryldene M., Assistant Professor of Art
Woodard, Dudley B., Professor of Higher Education
Wooders, John C., Assistant Professor of Economics
Woods, Alexander H., Associate Professor Emeritus

of Internal Medicine
Woods, Rex A., Associate Professor of Music
Woods, Winton D., Professor of Law
Woodtli, Margaret A., Associate Professor of

Nursing
Woolf, Neville J., Professor of Astronomy
Woolfenden, James M., Professor of Radiology
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Worthen, Thomas D., Associate Professor of Clas-
sics

Wortman, Robert H., Associate Professor of Civil
Engineering and Engineering Mechanics

Wrenn, Robert L., Professor of Psychology
Wright, A. Larry, Associate Professor of Statistics
Wright, Ewan M., Assistant Professor of Optical Sci-

ences and of Physics
Wright, James E., Assistant Professor of Near East-

ern Studies and of Judaic Studies
Wright, Stephen H., Professor of Physiology
Wyant, James C., Professor of Optical Sciences and

of Electrical and Computer Engineering
Wygnanski, Israel J., Professor of Aerospace and

Mechanical Engineering
Wymore, A. Wayne, Professor Emeritus of Systems

and Industrial Engineering
Wynn, Margaret K., Assistant Professor of Psy-

chology
Wynn, Ruth E., Assistant Professor Emerita of Ex-

ercise and Sport Sciences
Xin, Xue, Assistant Professor of Mathematics
Xiong, Zhongguo, Assistant Professor of Plant Pa-

thology
Yakowitz, Sidney J., Professor of Systems and In-

dustrial Engineering
Yalkowsky, Samuel H., Professor of Pharmaceutical

Sciences
Yall, Irving, Professor Emeritus of Microbiology
Yamada, Haru, Assistant Professor of East Asian

Studies

Yamamura, Henry I., Professor of Biochemistry,
Pharmacology and the Arizona Research Labora-
tories

Yang, Chengda, Assistant Professor of Statistics
Yappel, A. Ralph, Professor Emeritus of Aerospace

and Mechanical Engineering
Yeh, Tian -Chyi J., Associate Professor of Hydrology

and Water Resources
Yelle, Roger, Assistant Research Scientist in the Lu-

nar and Planetary Laboratory
Yin, Yong -Quan, Assistant Professor of Mathe-

matics
Yitayew, Muluneh, Associate Professor of Agri-

cultural and Biosystems Engineering
Yocum, David E., Associate Professor of Internal

Medicine
Yoffee, Norman, Professor of Anthropology
Yool, Andrea J., Assistant Professor of Physiology

and of Pharmacology
Yorgin, Peter D., Assistant Professor of Pediatrics
Yoshino, Mark T., Assistant Professor of Radiology
Young, Erick T., Associate Astronomer in the Stew-

ard Observatory
Young, Kenneth C., Associate Professor of Atmo-

spheric Sciences and the Institute of Atmospheric
Physics

Young, Lai -Sang, Professor of Mathematics
Younggren, Newell A., Professor Emeritus of Ecol-

ogy and Evolutionary Biology

Yurgaitis, Daniel G., Assistant Professor of Theatre
Arts

Zagona, Salvatore V., Professor Emeritus of Psy-
chology

Zajac, Edward E., Professor of Economics
Zakharov, Vladimir E., Professor of Mathematics
Zampini, Mary L., Assistant Professor of Spanish

and Portuguese
Zapotocky, Joseph A., Professor Emeritus of Phar-

maceutical Sciences -

Zegura, Stephen L., Professor of Anthropology
Zehnder, Joseph A., Assistant Professor of At-

mospheric Physics and of Atmospheric Sciences
Zeigler, Bernard P., Professor of Electrical and Com-

puter Engineering
Zelinski, Brian J., Assistant Professor of Materials

Science and Engineering
Zepeda, Ofelia, Associate Professor of Linguistics
Ziolkowski, Richard W, Associate Professor of Elec-

trical and Computer Engineering
Zube, Ervin H., Professor of Renewable Natural

Resources
Zukowski, Charles E, Professor of Surgery
Zumbro, Nicholas, Professor of Music
Zurbrick, Phillip R., Professor of Agricultural Edu-

cation
Zwinger, Lynda M., Associate Professor of English
Zwolinski, Malcolm J., Professor of Watershed

Management



197

A ED, see agricultural education
A ME, see aerospace and mechanical

engineering
AAS, see African American studies
Abbreviation guide, iii
ABE, see agricultural & biosystems

engineering
Academic calendar, ii
Academic departments and

committees, 30 -165
Academic divisions, 2
Academic integrity, 10 -11
Accommodation of religious

observance and practice, 11
Accounting, 2, 3, 30
ACCT, see accounting
Acting -directing option, 20
Administrative officers, 177
Admission, 6 -8
Admission of international stu-

dents, 7
Admission with deficiencies, 7
Aerospace and mechanical

engineering, 2, 30 -32
Aerospace engineering, 3
AFAT, 12
African- American studies, 2
AGRI, see agriculture
Agricultural & biosystems

engineering, 2, 3, 32 -33, 34
Agricultural and resource economics,

2, 3, 33 -34
Agricultural Education, 2, 3, 34
Agricultural Experiment Station, 166
Agriculture, 34-35
Agriculture, College of, 2
Agronomy, 140
AINS, see American Indian studies
Algebra, 106
American Indian Graduate Center, 16
American Indian studies, 2, 3, 35
AN S, see animal sciences
ANAT, see anatomy
Anatomy, 2, 3, 35 -36
ANES, see anesthesiology
Anesthesiology, 2, 108
Animal Sciences, 2, 3, 34, 37 -38
ANTH, see anthropology
Anthropology, 2, 3, 38 -41
APPL, see applied mathematics
Application for admission, 8
Applied mathematics, 2, 3, 41
AR L, see arid lands resource sciences
Arabic, 119
ARB, see Arabic
ARCH, see architecture
Archaeological geology, 82
Architecture Library, 166
Architecture, 3, 41 -42
Architecture, College of, 2
ARE, see art education
AREC, see agricultural and resource

economics
ARH, see art history
And lands resource sciences, 2, 3,

42 -43
Arid lands, 138
Arizona Arthritis Center, 166
Arizona Board of Regents, 176
Arizona Cancer Center, 167
Arizona Center for Educational

Evaluation and Measurement, 167
Arizona Center for Mathematical

Sciences, 167 -168
Arizona Center on Aging, 167
Arizona Cooperative Fish and

Wildlife Research Unit, 168
Arizona Cooperative National Park

Resources Studies Unit, 168
Arizona Emergency Medicine

Research Center, 168
Arizona Financial Aid Trust Fund

(AFAT), 12
Arizona Historical Society, 175
Arizona Institute for Neurogenic

Communication Disorders, 168

INDEX
Arizona Poison and Drug Information

Center, 168
Arizona Remote Sensing Center, 168
Arizona Research Laboratories, 168
Arizona Transportation and Traffic

Institute, 168 -169
Arizona Veterinary Diagnostic

Laboratory, 169
Arizona -Sonora Desert Museum, 175
Art education, 3, 45
Art history, 3, 45 -46
Art major, 19
Art, 2, 3, 43 -46
ART, see art
Artificial intelligence, 32
Arts and Sciences, College of, 2
Assistantships, 13 -14
Associateships, 13 -14
ASTR, see astronomy
Astronomy, 2, 3, 46 -47
ATMO, see atmospheric sciences
Atmospheric sciences, 2, 3, 47 -48
Auditing of courses by graduate

students, 10
Averaging of grades, 9
Awards, 14

B AD, see business administration
Bilingual/bicultural education, 3,

66, 95
Bilingual/multicultural education, 3,

19,66
BIOC, see biochemistry
Biochemistry, 2, 3, 48 -49
Biological sciences, 49
Biology (general), 3
Biomedical engineering, 2, 31, 49 -50,

51, 72
Biopharmaceutics, 127
Biophysics, 2, 3, 50
Bioprocess engineering, 51
Biosystems analysis and design, 32
Biosystems and biochemical

engineering, 32
BIP, see biophysics
Board of Regents, 177
Botany, 3
Boyce Thompson Southwestern

Arboretum, 169
Brazil studies concentration, 96
Bureau of Applied Research in

Anthropology, 38, 169
Bureau of Mineral Technology, 169
Business administration, 3, 50
Business and Public Administration,

College of, 2

C E, see civil engineering
C SC, see computer science
Calendar, academic, ii
Cancellation of courses, 28
Cancelled registration, 13
Cancer biology, 2, 3, 50 -51
Candidacy for an advanced degree, 8
Career Services, 15
Case studies, 29
CBIO, see cancer biology
CCLS, see comparative cultural and

literary studies
CeDDR, 16
Center for Computing and

Information Technology (CCIT), 169
Center for Creative Photography,

166, 169
Center for Disability Related

Resources (CeDRR), 16
Center for Electronic Packing

Research, 169 -170
Center for Microcontamination

Control, 170
Center for Middle Eastern

Studies, 170
Center for Pharmaceutical

Economics, 170
Center for the Management of

Information, 170

Center for the Study of Higher
Education, 170

Center for Toxicology, 170
Center for Veterans and Off -Campus

Students, 16
Central reference, 166
CH E, see chemical engineering
Change of address, 15
CHEM, see chemistry
Chemical engineering, 2, 3, 51 -52
Chemical physics, 52
Chemistry, 2, 3, 52 -53
Chinese studies, 61 -62
CHN, see Chinese studies
Christopher City Apartments, 15
Civil engineering and engineering

mechanics, 2, 54 -56
Civil engineering, 3, 54 -56
CLAS, see classics
Class schedules, 28
Classical art and archaeology, 56-57
Classical literature and civilization, 57
Classics, 2, 3, 56
Clinical engineering, 72
Code of academic integrity, 10 -11
Cognitive science, 2, 57 -58
Colloquium, 29
COMM, see communication
Committee on Graduate Study,

178 -180
Communication, 2, 3, 58 -59
Community and environmental

health, 2, 87
Community design, 139
Comparative cultural and literary

studies, 2, 3, 59
Composition (music) major, 20, 26 -27
Computer science, 2, 3, 59 -60
Computer vision, 32
Conducting (music) major, 27
Cooperative Extension System, 170
Correspondence courses, 9
COUN, see counseling and guidance
Counseling and Guidance, 2, 3, 34,

76, 77
Counseling and Testing Services, 15
Course fees and deposits, 12 -13
Course listing information, 28
Course numbering and classification

system, 28
CR L, see critical languages
Creative writing major, 19
Creative writing, 3
Critical languages, 2
Current periodicals, 166
Curricular change, 28

Dairy science, 3
Dance, 2, 60 -61
Deans, 177
Departments and courses of

instruction, 28 -165
Deposits, 12 -13
Design -technical production

option, 20
Dietetics, 3
Digital imaging, 32
Dining service, 15
Dissertation, 24, 25, 29
Division of Economic and Business

Research, 170 -171
Division of Neurobiology, 171
Division of Social Perspectives in

Medicine, 171
DNC, see dance
Doctor of Education, 24 -25
Doctor of Musical Arts, 25 -27
Doctor of Philosophy, 23 -24
Doctoral recitals, 29
Dougherty Foundation Student

Loans, 14
Dramatic writing option, 20

E M, see engineering mechanics
EAS, see East Asian studies
East Asian studies, 2, 3, 61 -62

ECE, see electrical and computer
engineering

ECOL, see ecology and evolutionary
biology

Ecology and evolutionary biology, 2,
3, 62 -64

ECON, see economics
Economic geology, 82
Economic Science Laboratory, 171
Economics, 2, 3, 64 -66
ED A, see educational administration
ED P, see educational psychology
EDUC, see education
Education Specialist, 22
Education, 66
Education, College of, 2
Educational administration and

higher education, 2, 66 -67
Educational administration, 3, 19,

66, 67
Educational media, 3, 19, 66
Educational psychology, 3, 19, 66, 68
Electrical and computer engineering,

2, 69 -71
Electrical engineering, 3
Elementary education, 3, 19, 66
Eller School of Management, 18 -19
Energy systems engineering, 31,

51, 72
Engineering and Mines, College of,

2, 72
Engineering Experiment Station, 171
Engineering mechanics, 3, 56
ENGL, see English
English as a Second Language, 3
English, 2, 3, 72 -74
ENGR, see engineering
Enrollment policies, 9 -10
ENTO, see entomology
Entomology, 2, 3, 34, 74-75
ENV, see environment and behavior
Environment and behavior, 2, 75
Environmental hydrology, 92
Environmental planning, 138
Environmental Research

Laboratory, 171
Environmental sciences, 152
Epidemiology, 2, 3, 75
Examinations and grades, 9
Exercise and sport sciences, 2, 3, 87 -88
Expenses and fees per semester, 12
Expenses and fees /general policies, 12
Expenses, fees and graduate

appointments, 12 -14
Expenses, misc. 13
EXSS, see exercise and sport sciences

F A, see fine arts
F CM, see family and community

medicine
Family and consumer resources, 3,

76 -78
Family and community medicine,

2, 108
Family and consumer resources, 34
Family studies, 2, 76, 77 -78
FCR, see family and consumer resources
Fee for late payment, 12
Fees related to registration, 12
Fellowships, 14
FIN, see finance and real estate
Final examination, 17, 22, 24
Finance and real estate, 2
Finance, 3, 78
Financial aid, 13 -14
Financial resources for international

students, 7 -8
Flandrau Science Center and

Planetarium, 171
Food science, 3
Foreign language option, 17
Foreign language requirement, 23
Foundations of education, 3, 19
FREN, see French
French and Italian, 2, 78 -79
French, 3, 79
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FS, see family studies
Full -time student status, 9

G EN, see geological engineering
GENE, see genetics
General information, 1
Genetics, 2, 3, 37, 79 -80
GEOG, see geography and regional

development
Geography and regional

development, 2, 80 -82
Geography, 3
Geohydrology, 82
Geological and geophysical

engineering, 3
Geological engineering, 113 -114
Geometry, 106
Geophysics, 82
GEOS, see geosciences
Geosciences, 2, 3, 82 -85
GER, see German
German, 2, 3, 85 -86
GERO, see gerontology
Gerontology certificate program, 86
Gerontology, 2, 86
Grade averaging, 9
Grade -point average, 6
Grading system, 9
Graduate appointments, scholarships

and financial aid, 13 -14
Graduate college admission/policy

information, 6 -11
Graduate College officers, 177
Graduate College, 2
Graduate Council, 178
Graduate credit for seniors, 8
Graduate credit 8
Graduate fellowships, 14
Graduate Interdisciplinary Programs,

2, 86 -87, 171
Graduate Management Admissions

Test (GMAT), 18
Graduate Management Admissions

Test, 101, 103
Graduate minority fellowships, 14
Graduate nondegree status, 7
Graduate Record Examination (GRE),

6 -7
Graduate registration fee

scholarships, 14
Graduate study in summer

sessions, 10
Graduate tuition scholarships, 14
Grants, 14
GRE, 6 -7
Greek, 57
GRK, see Greek
Ground -water hydrology, 92
Guaranteed student loans, 14

H ED, see higher education
HE E, see home economics education
Health education, 3, 87
Health promotion and education, 16
Health Sciences Library, 166
Health- related professions, 87
Health -Related Professions, School

of, 2
higher education, 3, 19, 66, 67 -68
Hispanic linguistics concen-

tration, 153
Hispanic literature concentration, 153
Hispanic women writers, 153
HIST, see history
History and philosophy of science,

2, 89
History of the University, 1
History, 2, 3, 89 -92
HLTH, see health education
Home economics education, 3, 34,

76, 78
HONR, see honors
Horticulture, 140
Housing off the campus, 15
Housing, 15
How to read course descriptions, 28
HPSC, see history and philosophy of

science
HRP, see health- related professions
HUM, see humanities
Humanities, 2

HWR, see hydrology and water
resources

hydroclimatology, 92
Hydrogeochemistry, 92
'Hydrogeology, 92
Hydrology and water resources, 2,

92 -94
Hydrology, 3
Hydrometerology, 92

I D, see interior design
IMED, see internal medicine
Incomplete, removal of, 9
Independent study, 29
Individual studies, 29
Industrial engineering, 3
Industrial hygiene, 129
Institute of Atmospheric Physics, 171
Instrument rentals, 118
Insurance, 16
Interior design, 2, 78
Internal medicine, 2, 108 -109
International special status, 7
International Student Center, 16
International students, 7
Internship, 29
Irrigation and water resources

management and development, 32
ITAL, see Italian
Italian, 79

Japanese studies, 62
Jeffrey M. Golding Clinical Research

Unit, 171
JOUR, see journalism
Journalism, 2, 3, 94
JPN, see Japanese studies
JU S, see Judaic studies
Judaic studies, 2

Karl Eller Center for the Study of the
Private Market Economy, 171 -172

Karl Eller Graduate School of
Management, 18 -19

KUAT Communications Group, 172

L AR, see landscape architecture
LA S, see Latin American studies
Laboratory of Tree Ring Research, 38,

82, 172
Landscape architecture, 3, 34, 147 -148
Landscape resources, 2
Language acquisition and

development, 99
Language processing, 99
Language, reading and culture, 2, 3,

66, 95 -96
Laser physics, 125
LAT, see Latin
Late fee, 12
Latin American Area Center, 172
Latin American studies, 2, 3, 96 -97
Latin, 57
Law Library, 166
Law, 3, 97 -98
Law, College of, 2
LAW, see law
Leave of absence, 10
Legislative internship, 29
LI S, see library science
Libraries, 166
Library science, 2, 3, 98 -99
LING, see linguistics
Linguistics, 2, 3, 99 -100
Loans, 14
LRC, see language, reading and culture
Lunar and Planetary Laboratory, 46,

137, 172
Luso- Brazilian literature, 153

M AR, see media arts
Mail room, 15
Major professor, 17
Management and policy, 2, 3, 100 -101
Management information systems, 2,

3, 101 -103
Management, 3
Map collection, 166
MAP, see management and policy
Marketing, 2, 3, 103
MAS, see Mexican American studies

Master of Accounting, 18
Master of Agricultural Education, 18
Master of Architecture, 18
Master of Arts in Library Science, 20
Master of Arts, 18
Master of Business Administration,

18 -19
Master of Education, 19
Master of Fine Arts, 19 -20
Master of Home Economics

Education, 18
Master of Landscape Architecture, 20
Master of Music, 20 -21
Master of Public Administration, 21
Master of Public Health, 21
Master of Science, 18
Master of Teaching, 21
Master's application to candidacy, 17
Master's recital, 29
Master's report, 29
Materials engineering, 31, 51
Materials science and engineering, 2,

3, 103 -105
Materials science, 52
MATH, see mathematics
Mathematics, 2, 3, 105 -107
Maximum enrollment for graduate

assistants and associates, 14
Maximum enrollment, 9
MBA Guest Speakers Series, 19
MBIM, see microbiology and

immunology
MCB, see molecular and cellular biology
MCS, see merchandising and consumer

studies
Measles and rubella vaccines, 15
Mechanical engineering, 3
MED, see medicine (interdepartmental)
Media arts, 2, 3, 107
Media Center, 166
Medical records, 16
Medical student loans, 14
Medical technology, 2, 88 -89
Medicine, 3, 107 -111
Medicine, College of, 2
Medieval studies, 2, 111 -112
MEDI, see medical technology
Mental health services, 16
Merchandising and consumer studies,

2, 76 -77
Mexican American Studies and

Research Center, 172 -173
Mexican American studies, 2
Mexican and Mexican American

literature, 153
Mexico studies concentration, 96
MIC, see Microbiology
Microbiology and immunology, 2, 3,

112 -113
Microbiology, undergraduate

program in, 2
Mineral economics, 3, 114
Mineral Museum, 173
Mineralogy- petrology-

geochemistry, 82
Minimum enrollment for graduate

assistants and associates, 14
Minimum enrollment, 9 -10
Mining and geological engineering, 2,

113 -115
Mining engineering, 3, 114 -115
Minority fellowships, 14
Minority Graduate Student Research

Fund, 14
Minority Graduate Student Travel

Fund, 14
MIS, see management information

systems
Miscellaneous expenses, 13
Mission of the Graduate College, 6
MKTG, see marketing
MN E, see mining engineering
MNEC, see mineral economics
Mollecular and cellular biology, 2, 3,

115 -116
MSE, see materials science and

engineering
MUS, see music
Museum of Northern Arizona, 175
MUSI, see music (performance studies)
Music composition, 3

Music conducting, 3
Music education major, 21
Music education, 3
Music fees, 118
Music Library, 166
Music performance, 3
Music theory major, 21
Music theory, 3
Music, 2, 116 -118
Musicology major, 20
Musicology, 3
Mycology, 139

N FS, see nutrition and food science
Nature of graduate work, 6
Near Eastern studies, 2, 3, 118 -119
NEE, see nuclear and energy

engineering
Nematology, 139
NES, see Near Eastern studies
NEUR, see neurology
Neurology, 2, 109
Neuroscience, 2, 3, 120
Newspapers and microforms

collection, 166
NRSC, see neuroscience
Nuclear and energy engineering, 2,

121 -122
Nuclear engineering, 3
NURS, see nursing
Nursing Student Loans (NSL), 14
Nursing, 3, 122 -123
Nursing, College of, 2
NUSC, see nutritional sciences
Nutrition and food science, 2, 34, 124
Nutritional sciences, 2, 3, 34, 37,

124 -125

OBG, see obstetrics and gynecology
Obstetrics and gynecology, 2, 109
Occupational safety and health, 87
Off -Campus Students, 16
Office of Arid Land Studies, 173
OPH, see ophthalmology
Ophthalmology, 2, 109 -110
OPTI, see optical sciences
Optical Sciences Center, 173;
Optical sciences, 2, 3, 46, 52, 125 -127
Organization of academic

responsibilities of The University, 1
Oriental studies collection, 166
OSH, see occupational safety and health

PA, see public administration and policy
Pass -fail option, 9
PATH, see pathology
Pathobiology, 3, 35, 164
Pathology, 2, 110
PCOL, see pharmacology and toxicology
PED, see pediatrics
Pediatrics, 2, 110
Performance (music) major, 27
Performance major, 20
Perkins Loans, 14
Persian, 119
Pharmaceutical sciences, 2, 3,

127 -128
Pharmacognosy, 127
Pharmacokinetics, 127
Pharmacology and toxicology, 2, 3,

129 -131
Pharmacology, 2, 3, 128 -129
Pharmacy practice, 2, 131 -132
Pharmacy student loans, 14
Pharmacy, 3
Pharmacy, College of, 2
PHCL, see pharmacology (College of

Medicine)
PHIL, see philosophy
Philosophy, 2, 3, 132-133
PHPR, see pharmacy practice
PHSC, see pharmaceutical sciences
PHYS, see physics
Physics, 2, 3, 133 -135
Physiological sciences, 2, 3, 135
Physiological sciences, 37
Physiology, 135
Physiology, 2
PL P, see plant pathology
PL S, see plant sciences
Planetary geology, 82 -83
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Planetary Imaging Research
Laboratory, 137

Planetary sciences, 2, 3, 136 -138
Planetary Sciences, department of, 46
Planning, 2, 3, 138 -139
Plant pathology, 2, 3, 34, 139 -140
Plant sciences, 2, 3, 34, 140 -141
PLNG, see planning
POL, see political science
Policy information, 6 -11
Political science, 2, 3, 141 -142
Pollution control, 152
PORT, see Portuguese
Portuguese, 153 -154
Poultry science, 3
Practicum, 29
Preceptorship, 29
Preliminary examination, 23
Prerequisites, 28
Proficiency in English, 7
Provisional admission, 7
PRS, see Persian
PSIO, see physiology
PSYC, see psychology
Psychiatry, 2, 110
Psychology, 2, 3, 143 -145
PSYI, see psychiatry
PTYS, see planetary sciences
Public administration and policy, 2,

3, 145
Public health, 3
Publication of dissertation, 24, 25
Publication of thesis, 17

Quantum optics, 125
Quaternary- paleoenvironmental

studies, 82

RA M, see range management
RADI, see radiology
Radiation oncology, 2, 110 -111
Radiology, 2, 111
Range management, 3, 34, 146, 148
Range resources, 2
reading, 3, 19, 66
Recreation Center fee, 12
Refund schedule, 13
Refunds of tuition and fees, 13
Regents' Professors, 180 -181
Registration and tuition fees, 12
Registration fee scholarships, 14
Registration, cancellation of, 13
Regular graduate status, 7
Rehabilitation, 154 -157
Rehabilitation counseling,

154 -157
RELI, see religious studies

Reliability and quality engineering, 3
Reliability engineering, 31
Religious observation and practice, 11
Religious studies, 2
REM, see remote sensing
Remote sensing, 2, 145 -146
Removal of incomplete, 9
Renewable natural resources, 2, 3, 34,

146 -149
Repeating courses, 8
Requirements for doctor's degrees,

23 -27
Requirements for master's degrees,

17 -21
Requirements for specialist

degrees, 22
Research and special public service

units, 166 -176
Research, 29
Reserve book room, 166
Residence and credit requirements,

23, 24, 25 -26
Respiratory Sciences Center, 173
Rhetoric, composition & the teaching

of English, 3
RNR, see renewable natural resources
Robotics, 32
RONC, see radiation oncology
RSS, see Russian and Soviet studies
RUSS, see Russian and Slavic languages
Russian and Slavic languages, 2, 149
Russian and Soviet studies, 2
Russian, 3
Ruth E. Golding Clinical

Pharmacokinetics Laboratory, 173

S W, see soil and water science
Scholarhips, fellowships,

traineeships, grants, awards, 14
Scholarship requirements, 9
Scholarships, 13 -14
School of family and consumer

resources, 2
Science- Engineering Library, 166
Second language acquisition and

teaching, 2, 3, 149 -150
Second master's degree, 18
Secondary education, 3, 19, 66
Sematech Center of Excellence for

Contamination/Defect Control and
Assessment, 173

Semester courses (single numbers), 28
Seminar, 29
SER, see special education and

rehabilitation
SIE, see systems and industrial

engineering

Sign language studies, 154 -156
Small group courses, 29
SOC, see sociology
Social and Behavioral Sciences

Research Institute, 173 -174
Sociology, 2, 3, 150 -151
Soil and water science, 2, 3, 35, 152 -153
Southwest Center, 174
Southwest Folklore Center, 166
Southwest Institute for Research on

Women (SIROW), 174
Southwest Research Station, 176
Southwest studies, 153
SP H, see speech and hearing sciences
SPAN, see Spanish
Spanish and Portuguese, 2, 153 -154
Spanish literature, 153
Spanish, 3
Special collections, 166
Special course fees and deposits, 12 -13
Special education and rehabilitation,

2, 3, 66, 154 -157
Special education, 3, 19, 66
Special grades, 9
Speech and hearing sciences, 2, 3,

157 -158
Speech -Language and Hearing

Clinics, 16
STAT, see statistics
Statistics, 2, 3, 158 -159
Steele Memorial Children's Research

Center, 174
Steward Observatory, 46, 174
Stratigraphy -paleontology, 82
Student Health Service, 15 -16
Student Housing and Services, 15 -16
Student Resource Center, 15
Student Services, 15 -16
Student Union Mail Room, 15
Studio art, 44 -45
Study Abroad Programs in

Russia, 149
Summary of minimum annual

estimated expense, 13
Summer expenses, 10
Summer sessions, 10
Supplementary registration, 10, 29
SURG, see surgery
Surgery, 111
Systems and industrial engineering,

2, 3, 159 -161
Systems engineering, 3

T AR, see theatre arts
Teaching and research faculty, 181 -196
Teaching and teacher education, 2, 3,

66, 161 -162

Tectonics, 82
Theatre arts major, 19 -20
Theatre arts, 2, 3, 162 -164
Theoretical phonology, 99
Theoretical syntax, 99
Thesis and dissertation work in

absentia, 10
Thesis, 17, 29
Time limitation, 17, 22
TOX, see toxicology
Toxicology, 3, 129 -131
Traineeships, 14
Transfer of graduate credit, 8 -9
Transportation planning, 138
Tree -ring research laboratory, 38, 82
TTE, see teaching and teacher education
Tuition fees, 12
Tuition scholarships, 14

United States Government
Agencies, 176

University Animal Care, 174 -175
University dining service, 15
University Heart Center, 175
University Learning Center, 15
University of Arizona Archaeological

Field School. 38
University of Arizona Museum

of Art, 175
University of Arizona Press, 175
University-wide "house- numbered"

courses, 28 -29

V SC, see veterinary science
Veterans and Off -Campus

Students, 16
Veterinary science, 2, 35, 164 -165
Virology, 139

Waste management and water quality
control, 32

Waste management, 152
Water resource planning, 92
Water resources administration, 3, 92
Water Resources Research

Center, 175
Watershed management, 3, 35,

146, 148
Watershed resources, 2
WFSC, see wildlife and fisheries science
Wildlife and fisheries resources, 2
Wildlife and fisheries science, 3, 35,

146, 148 -149
Withdrawal grades, 9
Women's studies, 2
Workshop, 29
WS M, see watershed management
Year courses (double numbers), 28



CAMPUS BUILDING INDEX - ALPHABETICAL

A-
Accounting, Dept. of
Administration
Administration Annex (Gamma)
Admissions, Office of
Aeronautics
Aerospace & Mech. Engr. Lab
Agriculture (Forbes)
Agriculutre Econ, Dept. of
Agriculture Engr., Dept of
Agricultural Sciences (Shantz)
Alumni Association
Animal Sciences, Dept. of
Anthropology
Apache Hall
Architecture
Arid Lands Information
Arizona Daily Wildcat
Arizona Hall
Arizona Health Sciences Center
Arizona Research Lab
Arizona State Museum
Art & Museum of Art
Art Dept., Graduate Studies
Arts & Sciences
Associated Students, U of A
Astronomy, Dept. of
Athletics, Intercollegiate
Audio - Visual
Auditorium, Centennial
Automatic Bank Teller

'Bldg. # and
Map Location

71 (C4)
66 (D5)
98 (E7)
40 (D5)
16 (D5)
13 (C5)
36 (C6)
23 (C5)
38 (C6)
38 (C6)

109 (B4)
38 (C6)
30 (B6)
50 (D7)
75 (C4)

456 (B5)
17 (D5)
84 (A7)

201 (F2)
77 (B6)
26 (B5)

2 (B4)
153 (D3)

67 (D5)
19 (C5)
65 (E5)
96 (F6)
78 (D3)
29 (B6)
15 (D5)

B -
Babcock Building 151
Bear Down Gymnasium 56
Bio. Sciences East 43
Bio Sciences West 88
Bookstore, AHSC 201
Bookstore, Main Campus 19
Bookstore, Park Student Center 87
Business & Public Admin. 71
Business & Public Admin. (new) 108

C-
Cancer Center, AHSC 222
Capital Facilities Planning 66
Cashier 66
Centennial Auditiorium (Ticket office) 29
Center for Creative Photography 103
Center for English as a SecondLanguage (CESL) 24
Central Animal Facility 101
Central Heat & Refrig. Plant 46
Central Heat & Refrig. Plant, AHSC 205
Chemistry 41
Chemistry & Bio. Sci. Bldg. 113
Chemistry, Marvel Labs 37
Cherry Avenue Parking Garage 115
Civil Engineering 72
Classics, Dept. of 72
Cochise Hall 67
Coconino Hall 31
Communication, Dept. of 5

Community & Public Service 25
Computer Center 482A
Comstock House 73
Continuing Education, Div. of 559
Continuing Medical Education 151
Controller 212
Corleone Apartments 151
Coronado Hall 435
Cultural Affairs 85
Crowder Hall (Music) 432

D-
Dean of Students
Design & Construction, Dept. of
Development Office
Disabled Student Services
Douglas
Drama & Theatre

E -
East Stadium
Economics
Education
Electrical & Computer Eng.
Engineering
Enke Center
Entomology, Dept. of
Exercise & Sport Sciences, Dept. of

21
49

109
64
28

3

61
23
69

104
20
96
36
93

(F3)
(D6)
(D6)
(B7)
(F2)
(C5)
(B6)
(C4)
(B3)

(Fl)
(D5)
(D5)
(B6)
(C4)
(C5)
(C7)
(D6)
(El)

(D6)
(D6)
(C6)
(E6)
(C4)
(C4)
(D5)
(B6)
(B4)
(C5)
(E3)
(D4)
(E2)
(F3)
(F2)
(F3)
(B2)
(A7)
(A6)

(C5)
(D6)
(E3)
(E5)
(C6)
(B4)

(E7)
(C5)

(D%)
(C4)
(C5)
(F6)
(C6)
(F5)

F -
Faculty Senate
Family & Consumer Resources
Family Practice Unit, AHSC
Fluid Dynamics Research Lab
Forbes (Agriculture)
Franklin

G -
Gallagher Theater
Garage
Garage, AHSC
Geography & Regional Development
Geosciences, Dept. of
Gila Hall
Gittings, Ina E. (Physical Ed. & Pool)
Gould- Simpson (Science)
Graduate Library School
Graham Hall
Greenhouses
Greenlee Hall

H -
Harvill Building
Herring Hall
Hillenbrand Aquatic Center
Hist. Mem. Fountain
History, Dept. of
Hopi Hall
Huachuca Hall
Human Development Preschool
Humanities, Faculty of
Hydrology & Water Resources, Dept. of

( -
International House
International Studies, Office of

J-
Joseph Gross Gallery
Journalism, Dept. of

K-
Kaibab Hall
Keys
KUAT Radio /TV

L-
Land & Property Management
Law College
Leon Levy, Cancer Center
Library, AHSC
Library, Law
Library, Main
Library, Science
Life Sciences Building South
Life Sciences Building North
Linguistics, Dept. of

M-
Management & Policy, Dept. of
Marketing, Dept. of
Manzanita Hall
Maricopa Hall
Marley Building
Mathematics
McKale Memorial Center
Media & Instructional Services
Medicine, College of
Micro Campus
Mines & Metallurgy
Minority Student Affairs
Mirror Casting Facility
Modern Languages
Mohave Hall
Music

N -
National Park Services
Navajo Hall
News and Public Information
Nugent, Robert L.
Nursing, College of
Nutrition & Food Sci., Dept. of

O-
Old Main
Optical Sciences Annex
Optical Sciences, Dept. of
Oriental Studies, Dept. of

Bldg. # and
Map Location

98 (E7)
33 (B6)

204 (E2)
112 (C4)

36 (C6)
80 (B6)

17 (D5)
48 (D7)

523 (F1)
76 (C4)
77 (B6)

8 (B5)
93 (F5)
77 (B6)
74 (E4)
53 (D6)
42 (D6)
52 (D6)

76 (C4)
35 (C6)

96P (F6)
170 (C5)

27 (C6)
57 (D6)
79 (A6)
69 (D5)
67 (D5)
11 (C5)

553 (E2)
40 (C6)

2. (B4)
80 (B6)

79 (B6)
47 (D7)
67 (D5)

408A (E3)
176 (C3)
222 (F1)
201 (F2)
176 (C3)

55 (E6)
54 (D6)

106 (B7)
221 (F2)

89 (C7)

76 (C4)
76 (C4)

7 (B4)
9 (B5)

107 (C6)
89 (C7)
96 (E6)
67 (D5)

201 (F2)
76 (C4)
12 (C5)
21 (C5)
61 (E7)
67 (D5)

7 (B4)
4 (B4)

88 (B7)
60 (E7)

428A (E3)
40 (C6)

203 (F2)
38 (C6)

21 (C5)
97 (F7)
94 (E6)
80 (B6)

Bldg. # and
Map LocationP-

Papago Hall
Park Avenue Parking Garage 116 (B3)
Park Student Center 87 (B6)
Parking and Transportation Serv. 98 (E7)
Personnel, Dept. of 151 (F3)
Pharm -Anim. Shelter 39 (D6)
Pharmacy, College of 207 (F2)
Pharmacy - Microbiology 90 (C6)
Physical Education, Dept. of 93 (F5)
Physical Resources, Offices 49 (D6)
Physical Resources, Shop #1 44 (D6)
Physical Resources, Shop #2 47 (D6)
Physical Resources, Shop #3 82 (C6)
Physical Resources, Shop #4 99 (C7)
Physical Resources, AHSC 205 (El)
Physics - Atmospheric Sciences (PAS) 81 (C6)
Philosophy, Dept. of 27 (C6)
Phase 420 (B3)
Pinal Hall 59 (E7)
Planetarium, G.H. Flandrau 91 (E5)
Poetry Center 410C (E3)
Police Dept. 99A (C7)
Post Office, U.S. 17 (D5)
Printing & Reproduction 58 (E7)
Psychology 68 (ES)
Purchasing & Stores 45 (C6)

R-
Radiation Control, AHSC 210 (F2)
Radiology Medical ResearchLab (Temp) AHSC 211 (El)
Registrar 66 (D5)
Reservoir 18 (C5)
Residence Life, Dept. of 6 (C6)
Residence Life, Maintenance 60 (E7)
ROTC 32 (B6)
Risk Management 460 (El)

s -
Santa Cruz Hall 50 (D7)
Sancet, Frank (Field) 62 (E6)
Science, Faculty of 77 (B6)
Science Library 54 (D6)
Second Street Parking Garage 114 (D5)
Shantz (Agricultural Sciences) 38 (C6)
Shops & Warehouse, AHSC 206 (El)
Sierra Hall 61 (E7)
Slonaker 6 (B4)
Social & Beh. Sci., Faculty of 67 (D5)
Social Sciences 27 (C6)
Sonora Hall 83 (B7)
South Hall 32 (B6)
Space Management 432 (A6)
Space Sciences, Kuiper 92 (E5)
Speech 25 (C5)
Stadium & Track 58A (E6)
State & Community Resources, Dept. of 420 (B3)
Steward Observatory 65 (E5)
Stores 45 (C6)
Student Activities Office 19 (C5)
Student Health Center 63 (E5)
Student Recreation Center 117 (D7)
Student Union 17 (D5)
Student Union /Vending 216 (El)

T-
Teaching Lab (Temp) 105 (C7)
Telephone Service Office 73 (D4)
Ticket Office (Athletic) 96 (F6)
Tree Ring Research Lab 58 (E7)
Telecommunications 73 (D4)

u-
UA Foundation / Alumni 109 (E3)
UA Press 420 (B3)
Udall Center 102 (C4)
Utility & Cooling Plant 174 (D3)

V-
Veterinary Science 90 (C6)
Visitor Center 110 (E6)

w-
West Stadium 58 (E7)
Wildcat, Arizona Daily 17 (D5)
Water Resources Research Center350 N. Campbell Avenue

Y-
Yavapai Hall 34 (C6)
Yuma Hall 10 (C5)
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