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program to search for sub -stellar candidates

high galactic latitudes in the IRAS Serendipitous Survey Catalog, one source,

a

Ground based

SSC

e1:

al.

I

II

halo carbon stars to be observed.
A

survey for

precursors ejected from the disk, or they may be the

-2-

help to elucidate the nature of this new population.

other distant enshrouded carbon stars in the IRAS Faint Source Catalog should

first obscured Population

evolved from population

These stars may either have

1988), represent the first

examples of such objects found in the Galactic halo.

Point Source Catalog (Low 1987; Beichman

08546 +1732, along with one other distant obscured carbon star found in the IRAS

and is 10 to 30 kpc out of the plane of the Galaxy.

of 20

50 kpc,

distance

a

latitude and relative faintness of this source imply that it lies at

-

The high

heavily dust -

enshrouded carbon star, similar to those found in the Galactic plane.

a

positional, photometric and

spectroscopic observations have identified this source as

Observatory Sky Survey plates.

SSC 08546 +1732, was found to have no optical counterpart on the Palomar

at

During the initial phase of

ABSTRACT
As part of

INTRODUCTION
a

general

and SRC Sky Survey plates.

Sub -stellar

<

2000 K (e.g. Stevenson 1978; Nelson,

Rappaport and Joss

obi
>

15m.

out of 5776 12 um

The relative scarcity of optically faint

(1988) to have optical

11

(1 =

object is

a

-3-

Rather, 08546 +1732 has the spectral

These observations rule out the possibility that this
sub -stellar candidate.

position of 08546+1732.

infrared source near to the SSC

photometric and spectroscopic

the reddest of known astronomical

Ground based infrared and optical

placing this source among

measurements have confirmed the presence of an

objects.

and Tc - 600 K,

of an optical counterpart implied an R- [12um] color greater than 15 magnitudes

The apparent lack

b = 35°), detected by IRAS at both 12 and 25 um, was found to have no

identifiable counterpart on either the red or blue POSS plate.

210 °,

During the preliminary phase of our search, one source, SSC 08546 +1732

rare and /or preferentially very cool.

sources in the IRAS PSC and SSC implies that sub -stellar objects are extremely

=

50° were found by Beichman et al.

Catalog (1985; hereafter PSC) only

counterparts fainter than R

sources at

in the IRAS Point Source

In a search for sub -stellar objects

At high galactic latitudes, optically faint

sources detected by IRAS at 12 um are rare.

to- optical brightness ratios.

1986), and consequently will manifest themselves as objects with large infrared -

surface temperatures

objects older than 109 years are characterized by small size (R /Re - 0.1) and

sources on the Palomar Observatory (POSS)

have been examining the optical counterparts to high galactic latitude infrared

1986), we

program to search for candidate sub -stellar objects in

the IRAS Serendipitous Survey Catalog (SSC hereafter; Kleinmann et al.

1.

a

heavily dust -enshrouded carbon star.

However,

its relative

The high galactic latitude of the source

Together they are used to probe the nature of this
a

a

weighted mean is adopted.

imply that the object likely has

a

nearby

-4-

a

very cool one.

The infrared energy distribution does

stellar nature, albeit

Solar System object such as an asteroid.

a

This relatively warm temperature and low

proper motion (see Sec.II.d) exclude the possibility that 08546 +1732 is

of the IRAS pass bands, is -600 K.

The 12 -25 um color temperature of 08546 +1732, corrected for the finite width

uncertainties, and

SSC and PSC 12 um flux densities are consistent within the measurement

and source positions.
The

Results from the

including flux densities,

IRAS PSC.

uncertainties as evaluated according to Cutri (1988),

I,

included in the

IRAS observations are summarized in Table

is

The source is also bright enough at 12 um to have been detected in the

all -sky survey of IRAS and thus

days.

systems.

The observations of these fields were separated by 8.9
II

contains

a

summary of those observations

and the resulting

The procedure for reducing

This left an

exposure of the source.

Only one

camera centered on the SSC position.

-5-

Comparison with nearby point sources on the

prominent near infrared source is visible in the l'x1' field of view of the

the level of the local "sky" in the original

and sky- subtracted image was restored to true photometric scale by normalizing to

The flat -fielded

"sky" value on the ratioed image.

image with near zero intensity everywhere except on sources.

the mean intensity of the local

were exposures of blank sky nearby the source, and then subtract from the result

these images was to first divide exposures of 08546 +1732 by "flat- fields" which

KPNO Infrared Imager (IRIM) on the 1.3m telescope.

Included in these observations were near infrared images obtained with the

near infrared magnitudes.

Table

years, using several different telescopes and infrared photometric

numbers 13783 and 14332.

2

following

Repeated near infrared

appears in two overlapping "fields" of the SSC described by reference grid

standard stars observed at similar airmasses.

broadband photometry of 08546 +1732 was obtained opportunistically during the

several

IRAS Data

The region of sky containing SSC 08546 +1732 was scanned several times by the

3.4 um filters, and the measurements were calibrated against measurements of

OBSERVATIONS

Near infrared photometry of the source was

signal was detected, and slight adjustment of the

satellite in the Pointed Observation mode, and consequently the source

a)

At this position

12" aperture and intervening broadband K filter,

telescope maximized that signal.

source.

a

of the

from a nearby SAO star to the mean IRAS position of the

Using

LHe- cooled InSb photometer on the 1.55m telescope

the telescope was offset

Steward Observatory.

a

On 23 October 1985 (UT) the first ground -based observations of 08546 +1732

Infrared Photometry

were performed with

b)

obtained at the position of peak signal using broadband J, H, K and narrow band

unique object, and to investigate its possible origin.

II.

implies that it resides in

present the results of the IRAS measurements and our new

ground based observations.

In this work, we

the halo of the Galaxy.

discovered.

faintness suggests that it is the most distant example of such an object yet

characteristics of

The results are also included in Table II.

a

broadband
N

filter (AA- 5.1 um),
and a

(UT)

projected diameter of 6 arc -seconds.

also contains the results of the IRTF photometry.

a 5"

The circular variable

It is

equally unlikely that the flux ratio results from silicate

of a thermal continuum plus a broad

-

6
-

absorption or PAH emission because the presence of either feature would be

SiC feature.

observed flux ratio with any plausible model

in

-7-

it was

normalized

The 2.0 -2.5 um

The resulting

marginally photometric conditions, so
to the level of the K broadband measurement of 26 February.

spectrum was obtained

the spectrophotometry reported by Merrill and Stein (1976a).

Alpha Leo at 3.0 um was taken to be 87.6 Jy; this calibration is consistent with

(Forrest, Gillett and Stein 1975), it is difficult to reproduce the small

The spectra of
stars were assumed to follow a Rayleigh -Jeans law, and the flux density of

was observed to calibrate the 3.0 -4.0 um portion of the spectrum.
both

Although 08546 +1732 is believed to be carbon -rich (see below), and

emission from SiC is commonly observed in heavily obscured carbon stars

level.

immediately before and after 08546 +1732, at nearly the same airmass.

the 9.7 -11.0 um region of the spectrum is depressed relative to the surrounding

Alpha Leo

For calibration of the 2.0 -2.5 um data, the early G dwarf HR3650 was observed

the ratio is 0.65 ± .14

relative to the featureless Rayleigh -Jeans continuum of Beta Gem, implying that

08546 +1732,

spectral features or in the overall slope of the spectrum should be minimized.

In

hydrocarbons (PAH's) at 8.7 and 11.3 um.

in the 2.0-

Guiding or stacking errors

total of 12 scans were made

The data were obtained as alternating

elevation.

are thus likely to affect individual scans differently, but errors in broad

a

resolution of 1.0 %.

as the 11.2 um feature of SiC or those now ascribed to polycyclic aromatic

spectral

2.5 um region, and 8 scans in the 2.9 -4.0 um region.

a

such as the broad 9.7 um feature produced by silicates, or emission features such

filter gave

in

beam diameter, and the reference beam for

sky subtraction was 20" from the source

infrared spectrophotometer gave

The facility

sequences of forward and reverse scans;

Comparison of the narrow band 10.3 um with the broadband N measurement can

II

similar time and airmass.

of the spectrum was added on 30 March 1986, also at the MMT.

The 2.0 -2.5 um portion

The 2.9 to 4.0 micron spectrum of 08546 +1732 was obtained at the Multiple

Infrared Spectroscopy

Mirror Telescope on the night of 26 February 1986 (UT).

c)

Spectroscopy at 10 um will be necessary to identify the features.

indicate the presence of either an absorption feature near the 10 um window,

Table

a

The broadband N photometry was calibrated

against observations of the star Beta Gem, made at

a

narrowband 10.3 um filter (AA- 1.3 um) was carried out through an aperture with

Photometry using

Infrared Telescope Facility on Mauna Kea using the facility LHe-

cooled bolometer.

at the NASA

Mid -infrared measurements of 08546 +1732 were obtained on 2 January 1986

same night.

sequence of standard stars obtained on the

with the current data we cannot

adequately explain the apparent structure inferred by the filter photometry.

a

Consequently,

and reduced against measurements of

Sec.Ilc).

um emission feature (cf.

um or the 3.3

Photometry derived from synthesized 6" apertures was extracted from the images,

2

inconsistent with the observed absence of CO absorption bands at

reduced images show that 08546 +1732 is unresolved with -1" pixels at J, H or K.

I.

gi.

Al. 1978; Bregman, Goebel and Strecker 1978).
In

1978;

08546 +1732, these

(Ridgeway, Carbon and Hall

A detailed comparison of the shapes

is little evidence for the

2.3 um

is

Since any available oxygen in
a

carbon -rich

-

8

at the 1.5m telescope of the Cerro Tololo

7

-

using an RCA

November 1985 (UT)

InterAmerican Observatory,

Optical CCD measurements of 08546 +1732 were obtained on

d) Optical Imaging and Photometry

severely depleted relative to solar abundances.

indicate that the abundance of oxygen is

usually tied up in CO, which is a very hardy molecule, the absence

of CO absorption in 08546 +1732 may

environment

weakened (Merrill and Stein 1976b).

the strengths relative to the 3 um features can appear considerably

photospheres of carbon stars, although in various heavily obscured

examples

in the

there

a

The CO absorption bands are typically strong

Surprisingly,

photospheric CO absorption feature.

to -noise in that region.

system, though proximity to the telluric absorption cut -off degrades the signal -

beginning at 2.4 um is consistent with the bandhead of another C2H2 absorption

A weak depression

indication that the 3.8 um feature may be centered at

slightly shorter wavelength in 08546 +1732 than in SS Vir.

is some

possible because the continuum level is difficult to define in this

region, but there

is not

star observed by Merrill and Stein (1976a).

features are as deep as in SS Vir, which had the strongest features of any carbon

Goebel

stars, and are attributed to C2H2, HCN, and CS

These features appear similar to features seen in the atmospheres of cool carbon

There are two prominent, broad minima near wavelengths of 3.1 and 3.8 um.

spectrum is shown in Figure

16 January 1986 on the Palomar 5m employing the Gunn 4- Shooter CCD

a
i

and the

The raw images were flat -fielded and bias

Aperture photometry was carried out,

filter.

fashion.

Gunn

filters, and in the case of the 5m

The 5m
i

-band measurement was converted to

magnitude

collaborative

I

Figure

2.

i

-band image from the 5m observations is shown

colors,

and to be 2.0

-

2.5 magnitudes brighter at

than

The faint objects immediately east

I

observed

I

Extrapolation of their

-9-

-band emission to near infrared wavelengths using the colors of Johnson

roughly to the color of an early K dwarf or giant.

and west of the brightest source have (V -Ii - 2.6 magnitudes, which corresponds

identification for the infrared SSC source.

either of the others, and is therefore considered to be the best optical

extremely red optical

The central source is distinguished as having

A collection of 3 candidate sources are seen near the centroid of

A flat -fielded and calibrated

Institute of Technology.

agreement between the Carnegie Institution of Washington and the California

a

Johnson

Observations were made at Palomar Observatory as part of

the IRAS uncertainty box.

in

1

a

The resulting optical magnitudes are listed in

using the transformation of Hoessel and Mould (1982).

Table III.

observed throughout the nights.

results were calibrated against observations of sequences of standard stars

corrected in the normal

observations, through

I

Exposures were taken centered at the nominal

IRAS position through broadband V, R and

using the facility TI CCD camera.

system'; and on 21 February 1988 (UT) at the Steward Observatory 2.2m telescope

device,

-8

This is

The positions of

No evidence for proper motion in excess of

an

The data in Tables

Variability

II

The spectrum is considerably broader than

a

single

This behavior resembles that

The observation of variability makes it

-

10
-

unlikely that 08546 +1732 is an obscured dwarf star such as G77 -61 (Dearborn gt

(e.g. Menzies and Whitelock 1985).

Mira variables

Between

1

and 100 um the continuum distribution of 08546 +1732 most closely

heavily obscured, carbon -rich star.

1976a), and the suggestion of SiC emission confirms that SSC 08546 +1732 is a

II

which is at least consistent with the periods of population

(Merrill and Stein

um absorption bands, which are common carbon star features

recurrent, the variations imply an upper limit to the period of 12 -15 months,

the

observed variability of the continuum levels, the detection of the 3.07 and 3.8

If

The similarity to the energy distribution of IRC -10502,

Furthermore, the variations appear correlated between all wavelength bands.

magnitude are

wavelengths.

1

observed, as are variations between measurements made with the same systems.

However, fluctuations of nearly

components of the surrounding dust shell dominate the emission towards longer

and finally to -1800K at visible wavelengths.

blackbody, with color temperatures increasing to -1000 K in the near infrared,

included in the diagram.

a

25 um portion of the spectrum,

observed in dust -enshrouded Galactic carbon stars, where progressively cooler

The total photometric uncertainties of all

-

For reference,

and the energy distribution of the extreme carbon star IRC -10502 have been

blackbody curve which characterizes the 12

the earliest ground -based measurements, is shown in Figure 3.

calibration stars used.

photometric systems employed.

it?

Further 10 um observations are

The overall spectral energy distribution of SSC 08546 +1732, assembled from

a) What is

III. THE NATURE OF SSC 08546 +1732

needed to test for mid -infrared variability.

photometry, could account for the difference.

600 K

However, the

structure near 10 um, as evidenced by the broad - narrow filter

measurements may also indicate mid- infrared variability.

spectral

12 um

The discrepancy between the ground -based 10 um and IRAS

since such an object is presumably not luminous enough to drive

substantial mass loss.

11. 1986),

the measurements are at least 10% since 08546 +1732 is much redder than any of the

in the

measurements of up to -10% is to be expected because of the intrinsic differences

Dispersion in the

and III indicate significant variability in the near -

infrared and optical continuum levels from 08546 +1732.

e)

year span.

upper limit of 0.5" to the total proper motion of the source during this three

Including the uncertainties in the coordinate transformations, this places

the measurement uncertainties was noted between the 1985 and 1988 observations.

coordinates are listed in Table III.

positions of SAO stars in the field around 08546 +1732, and the resulting 1950

these objects, which are visible on the POSS plate, were reduced against

images of 11/85 and 2/88.

An accurate position for 08546 +1732 was measured relative to several

magnitudes fainter than that observed at the IRAS position of 08546+1732.

surrounding objects in the optical

7

(1966) suggests that, combined, they could have a K magnitude of -17.0.

These objects do not exhibit continua as extraordinarily red as the

IRC+20370 and

The radiative transfer models of Rowan -

of -2000 -2500
K.

at maximum, which

is

consistent with the response of
a

dust shell to

a

At large distances from the plane of the Galaxy,

the

Omont 1987, and

a

features from other

in the stronger

severely

then

be at

within this range, 08546+1732 must

The galactic latitude of 08546 +1732

If it falls

distance of between 20 to 50 kpc.

1987).

-

12
-

implies that it resides 10 to 30 kpc out of the Galactic plane nearly in the

a

4x104 Lo (Claussen et al.

therein).

-

13

-

times larger than solar values (Barker and Cudworth 1984; and references

connection with halo planetary nebulae which exhibit C/O abundance ratios 10 -20

the relatively small range in bolometric luminosity between approximately 6x103

The apparent oxygen deficit suggests an interesting

is

um CO absorption bands seems

to suggest that at least the extended envelope of 08546 +1732

2

carbon -rich environment and is more difficult to destroy than other

Since CO forms easily when oxygen is

species such as C2H2 and HCN, the absence of the

present in

molecular species, particularly from CO.

This effect should also produce deep absorption

features.

densities of absorbers to remain in the outer envelope resulting

subsequent dilution of the stellar UV radiation field could permit larger column

references therein).

photodestruction by the ambient stellar radiation field (cf.

such as C2H2 and HCN are reduced in the outer reaches of the envelopes due to

thermal continuum radiation, and also because the abundances of molecular species

obscured objects tend to be weaker (Merrill and Stein 1976b) due to dilution by

The observed strength of the features in the

carbon star which does not have the massive circumstellar shell found

around heavily enshrouded objects.

SS Vir,

the strengths of these features in 08546 +1732 are comparable to those observed in

As discussed above,

um absorption features in 08546+1732 may

Galactic halo.

deficient in oxygen.
-

3

it in the

result from its large distance from the Galactic plane.

The strength of the observed

direction of the anticenter, placing

08546 +1732 can be estimated using the observation that known carbon stars span

The distance to

The most remarkable aspect of SSC 08546 +1732 is not its similarity to known

Where is it?

dust -enshrouded carbon stars, but rather its location.

b)

temperature and /or brightness variations in the central star.

4.53)

slightly through the light

implied by the models.

from -1000 K ([J -K] - 4.04) at minimum light to -1100 K ([J -K]

The near infrared color temperature also changes

curve, varying

stars have

The near infrared color temperature

of 08546 +1732 agrees well with the peak dust temperature

photospheric temperatures

and an inner radius temperature of -1000 K, and the central

IRC +20310, and AFGL 3011 are characterized by ultraviolet optical depths of -5,

Robinson and Harris (1983) indicate that the dust shells around IRC- 10502,

from their surrounding envelopes.

1987), though they are still dominated by the steeply rising thermal emission

bright obscured carbon star found in the IRAS PSC; Meadows, Good and Wolstencroft

most extreme carbon stars such as IRC +10216, AFGL 3068 or IRAS 15194 -5115 (a

AFGL 3011.

resembles those of the late -type carbon stars (> C5) IRC- 10502,

If 08546 +1732

F

is

small

gas -rich satellite.

Alternately, Shields and

I

In any case, these

L.

Ground based observations of PSC 12560 +1656, the

a

disk population object, but was ejected into the halo

All except one of these objects have colors similar to the relatively

0, B

and A stars as far as 8 kpc

stars, some with radial

survey.

-

14
-

Rodgers, Harding and Sadler (1981) and Stetson
(1983) speculate that

velocities in excess of 200 kms -I, found in the solar neighborhood during his

F

Stetson (1983) suggests that these unusual halo stars

I

may be related to the high velocity main sequence A and

above the Galactic plane.

Keenan and Dufton (1983) have found Population

If this

star with colors

lies

example of the halo population

II

-

15

-

carbon stars found by Mould et al.

(1985).

The possibility cannot be ruled out that 08546 +1732 is a heavily obscured

at a z- distance of -25 kpc.

it

star has an absolute K

a

magnitude comparable to LMC carbon stars (Frogel, Persson and Cohen 1980)

similar to those found in the disk of the Galaxy.

The exception is

are kinematically associated with the halo.

Rodgers (1971), Rodgers,

Harding and Sadler (1981), Tobin and Kilkenny (1981) and

dispersion consistent with that of galactic globular clusters implying that they

metal poor carbon stars found in dwarf galaxies, and the sample has a velocity

latitudes.

a

it has the

have found

if

Galactic halo, and their presence may provide a clue to the origin of 08546+1732.

Other objects normally confined to the plane occasionally occur in the

after its formation.

a

Mould el al. (1985)

z- distance of nearly 10 kpc

sample of distant (5 -48 kpc) non -obscured carbon stars residing at high galactic

a

that it originated as

report that this source has

bolometric luminosity of other carbon stars.

et al.

Beichman

dust -enshrouded carbon star (Low 1987; Beichman et ál.

1988), although it may not have an envelope as extended as 08546 +1732.

suggest that it too is

high galactic latitude 12 um source with the faintest optical counterpart,

one other obscured example.

including at least

1985), including 08546 +1732.

stars may be the precursors to the evolved

objects found in the halo (Mould gt

to conclude, then, that either 08546+1732 is indigenous to the
Galactic halo, or

We are led

merely in the tail of the velocity

distribution of the normal kinematic population of disk carbon stars.

extremely unlikely that 08546 +1732

Therefore, it is

stars in the solar neighborhood have a perpendicular velocity

dispersion of only -7 kms -I (Mihalis and Binney 1981).

sequence A and

1111. (1987) suggest that

The primary populations of main

and Thronson

the precursors may be as early as A- types.

F- types,

a

Carbon stars have been found in the Galactic halo,

Population

precursors to carbon stars are

dynamical interaction such as

Twarog (1988) suggest that the high latitude early -type stars may be blue

between the Milky Way and

stragglers.

Claussen at 11. infer that the main sequence

a

stars have achieved their inordinately high

acceleration in binary systems, or they may have formed during an interaction

House and Kilkenny (1980).

peculiar velocity perpendicular to the plane

I

velocities and large z- distances either through

these exceptional Population

greater than 200 -300 kms -I, assuming the disk gravitational potential given by

a

originated in the disk and is now at its apogalactic point,

then it must have been formed with

1987).

scale heights found for Galactic carbon stars (Stephenson 1973; Claussen et al.

The inferred z- distance range places 08546+1732 far above the characteristic

c) Origin and Space Density

There are approximately 10 additional high latitude 12 um SSC

No

obscured carbon stars have
a

similar 12 um luminosity, and the PSC and

(FSC), which will

be

2 -2.5

Existing optical and infrared carbon star surveys are

Thronson et Al.

1987).

of these objects.

-

As discussed above,

significant numbers

surveys

16
-

12560 +1656 is the only such object found

at the limits of the existing IRAS data bases do not reveal

However,

Consequently, these surveys have detected

Stephenson 1973; Claussen et al.

primarily nearby stars concentrated towards the Galactic plane.

1987;

wavelength or sensitivity limitations (eg.

naturally biased against the detection of distant obscured stars because of

are relatively rare.

Whatever their origin, distant examples of heavily enshrouded carbon stars

photography of the SSC fields.
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Zuckerman and Aller 1986).

(e.g.

more likely that SSC 08546 +1732 and

Should the FSC fail to

from a population of precursors more concentrated towards

it is

population exists.

should contain between 20 and 140

times more sensitive than the

The forthcoming IRAS

kpc -3 for a homogeneous,

such as the high velocity A and F stars found by Stetson

the Galactic plane,

planetary nebula might have evolved from an obscured carbon star -like object

unlikely that there is

a

yield many additional candidates, then

new extreme carbon stars, if such

PSC 12560 +1656 evolved

It is

appear nearly ten

such an object in that cluster, although it is interesting to speculate that the

times brighter at 12 um than this infrared source.

the luminosity of the average disk carbon star, it would still

M22, and was only one -tenth

IRAS PSC and have nearly complete sky coverage,

If 08546 +1732 was located within

1- 6x10 -4

spherically symmetric distribution in the Galactic halo.

carbon abundance.

(1986) is

Faint Source Catalog

the strongest infrared point source found by Gillett el il.

emission from the entire cluster.

believed to be associated with an early phase planetary nebula with an elevated

In M22,

12 um

respectively, then the implied space density is

that all

assumption is made

1988), where even a source ten times less luminous than 08546 +1732 would be of

objects, such as the globular cluster 47 Tuc (Gillett et al.

If the simple

comparable brightness to the integrated

II

extreme carbon stars (or sub -stellar objects).

SSC are assumed to be complete at 12 um to -0.4 Jy (Chester 1986) and -0.1 Jy,

of Population

evidence for such an obscured star has been found in studies of traditional sites

(e.g. Jura 1986).

and are sufficiently faint on the Sky Survey plates to be considered candidate

30°.

formation and ejection of extended, dusty envelopes

>

and 08546+1732 is the only example yet found in the

sources being investigated which are not associated with known catalog objects

However, the lower metal

= 50° in the PSC,

abundance and intrinsic luminosity of the Pop. II carbon stars would inhibit the

much smaller z- distance.

SSC at IbI

a

place 08546+1732 at

obi

above
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1

<

<

<

<

300

1000

302

290

+ 17

02.1

Mean of flux densities weighted by the inverse square of the uncertainties.
Mean position represents unweighted average.

+

+ 09

08:54:36.6 +17:32:25

+ 04.1

08:54:37.0 +17:32:24

08:54:35.5 +17:32:27
± 03.4
± 14

08:54:37.2 +17:32:23
± 03.4
± 14

r.a.(1950) dec(1950)

(1988).

F100(14)

SSC Flux density uncertainties calculated as per Cutri

Reference Grid Number from the IRAS/SSC.

Notes:

100

<

259 + 37

526 + 29

Mean3

400

<

<

358

570 + 51

PSC 2.0

101

<

238 ± 362

± 502

,

SSC
(14332)

103

<

F60(mJy)

285 ± 402

FP5(mJy)

± 502

F12(mJy)

SSC
(13783)

Source

I

IRAS Measurements of SSC 08546+1732

Table

MMT
1.3m

4/14/87
1/23/882

11.24

All

KPNO IRIM Observations.

1

2

K

<

7.92

7.75 ± .08

7.45 ± .05

7.95 ± .09

7.85

7.23

L

6.57 ± .22

M

N

5.18 ± .05

.05 magnitudes, unless otherwise listed.

9.47 ± .17

10.17

9.92 ± .07

9.78 ± .06

10.09

10.07

9.26

Uncertainties

12.18

13.47 ± .26

11.57 ± .07

12.39 ± .24

12.10

11.39

H

14.58

14.05 ± .10

13.92 ± .13

14.47

13.32

J

measurements in magnitudes.

1.3m

2.2m

1/25/87

3/9/87

1.3m

MMT

2/26/86
3/20/86

IRTF

1.55m

Telescope

1/2/86

10/23/85

Date (UT)

II

Ground Based Infrared Measurements of SSC 08546 +17321

Table

CTIO 1.5m

5m

2.2m

11/8/85

1/16/86

2/21/88

2

1

08h 54m 37.2s

21.9 ± .2

V

(

±.03s)2

i

(

17.8 ± 0.1

±0.3 ")2

(19.3 ± 0.2)1 18.67 ± .03

17.1 ± 0.1

I

+17° 32' 27.7"

20.1 ± 0.1

19.5 ± 0.1

R

Uncertainties represent difference between 11/85 and 2/88 positions.

Transformed from i -band as per Hoessel and Mould (1982), using mean [R -I] of
11/85 and 2/88 measurments.
Uncertainty is dominated by range of [R -I].

Notes:

Mean Position (1950):

Telescope

Date (UT)

Ground Based Optical Measurements of SSC 08546 +1732

Table III

2

1

Figure 3

Figure

Figure

-

-

-

The spectral energy distribution of SSC 08546 +1732. Data represented
by the points are the IRAS measurements, the near infrared photometry
of 10/85 and the optical CCD observations of 11/85.
The dashed line
shows a 600 K blackbody normalized to the 12 and 25 um points of
08546 +1732. The solid line is the Apectrum of the dust enshrouded
carbon star IRC -10502 scaled by 10"
(Ney and Merrill 1980; IRAS PSC
1985).

The sum of two 300 second i band CCD exposures taken with the Gunn
4- Shooter system on the Palomar 5m telescope.
Three candidate sources
are visible near the center of the superimposed SSC 3 -sigma uncertainty
box.
The central source is identified with SSC 08546+1732.

The 2 - 4 um spectrum of SSC 0854+1732 obtained with the MMT infrared
spectrophotometer. Errors are indicated if they exceed 5 %.
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