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MRD-546 (2.15.5) Compare the astrometric, photometric, and spectroscopic properties of Bennu 

measured during the asteroid encounter to the ground-based and space-based telescopic data 

Data Product Name: Design Reference Asteroid Scorecard [Design Reference Asteroid 

Scorecard (MRD-546)] 

 

Primary Co-I: Hergenrother – Astronomy Working Group 

SPOC Component: SDA – Astronomy 

Summary of Requirement: 

MRD-546 involves a comparison of the pre-encounter knowledge of the physical properties of 

Bennu with the post-encounter knowledge. The resulting data product is the Design Reference 

Asteroid Scorecard (DRAS). The pre-encounter knowledge is held in the Design Reference 

Asteroid (DRA) document. The DRA contains 111 parameters describing the properties of 

Bennu. The parameters were either directly measured from telescopic observations of Bennu, 

based on models, or inferred from the properties of analogous small solar system bodies and 

meteorites. Not all 111 parameters will be studied by the OSIRIS-REx spacecraft due to limited 

instrumentation, i.e., spacecraft instruments do not cover the same range of wavelengths as the 

collection of ground-based and space-based telescopic instrumentation used to remotely study 

Bennu. Some properties such as the Surface Analog properties will only be measured after the 

sample has returned to Earth. The ultimate product of MRD-546 will be a peer reviewed journal 

paper describing how successful the telescopic observations were in characterizing Bennu and 

suggestions on how to improve future characterization efforts. The DRAS is classified as a long-

term science product with production to be conducted in the year following the end of the 

encounter. 

Data Products Required: 

Telescopic results are contained in the Design Reference Asteroid (DRA) document. 

The encounter derived results are from a subset of higher-level data products associated with the 

orbital, bulk, rotational, photometric, spectroscopic and thermal, properties of Bennu, including:  

 Asteroid Volume (ALTWG) -MRD, 122, 123, 124, 125 and 132 

 Pole Location, Wobble and Rotation Period (ALTWG) -MRD 127, 128, 129, 193 

 Shape Model (ALTWG) -MRD, 122, 123, 124, 125 and 132 

 Asteroid Lightcurves (APWG) -MRD 157 

 Asteroid Phase Functions (APWG) -MRD 158 

 Yarkovsky Acceleration (DEWG) -MRD 150 

 Global Photometric Model (IPWG) -MRD 149 



 Asteroid Mass Model (RSWG) -MRD 133,134,135,193 

 Bennu Ephemeris (RDWG) -MRD 150 

 Density Model for internal structure (RSWG) -MRD 126, 130, 131, 194 

 Global Gravity Field Map (RSWG) -MRD 126, 130, 131, 194 

 Global Slope Map (RSWG) -MRD 126, 130, 131, 194 

 Global Photometric Model (SAWG) -MRD 149 

 Rotationally Resolved Thermal Inertia (TAWG) MRD -544 

 Thermal excess-removed reflectance spectra (SAWG) -MRD 118 

The resulting data product comparing the telescopic and encounter results is the Design 

Reference Asteroid Scorecard (MRD-546). 

Ability/Availability of the System to Generate Sufficient Observations: 

This requirement is best effort and involves the comparison of encounter derived science results 

with those obtained telescopically prior to the encounter. 

Minimum Success Criteria: 

This requirement is best effort.  

Dependencies per Mission Phase: 

This requirement is dependent on the production of the many data products (listed above) which 

are produced across many of the mission phases. 

Adequacy of the DRM: 

 

The DRM is adequate to produce the data products listed above. It is not expected that all 

parameters in the DRA will be testable due to limited instrumentation, i.e., spacecraft 

instruments do not cover the same range of wavelengths as the collection of ground-based and 

space-based telescopic instrumentation used to remotely study Bennu 

Data Products per Mission Phase: 

The DRA Scorecard is dependent on results produced throughout the Encounter phases. Though 

draft versions of the Scorecard will be produced throughout the Encounter, the final version of 

the Scorecard will not be produced until the end of mission or when the last Encounter results are 

published, whichever comes first. 

Overview of Processing: 

No processing required. Results in the DRA will be qualitatively compared with new results 

produced during the encounter. 



Provenance of Algorithms, Software and Techniques: 

A simple comparison between DRA and OSIRIS-REx-determined values/models will be used. In 

short, do the OSIRIS-REx encounter values fall within the error bars of the DRA values? If not, 

what could account for the discrepancy? 

Expected/Simulated Data: 

None. 

Analysis & Verification Methods: 

The DRAS will consist of a textual document comparing pre-encounter values for a number of 

astrometric, photometric and spectroscopic parameters of Bennu with new values for the same 

parameters derived from encounter data. The textual document will involve the use of a 

spreadsheet or text editor (such as Microsoft Excel or Word). The product will be validated by 

scientific peer review of the resulting publication. 

Existing or Potential Liens: 

None. 

SPOC Requirements: 

SPOC support consists of:  

 -       Access to relevant data products  

 -       Access to a computer  

 -       Access to a spreadsheet or text editor program  

External Interfaces: 

None. 

 


