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MRD 159- Rotationally Resolved Spectral Characteristics  

Data Product Overview  
 

This data product is a list of minerals and chemicals detected within defined longitudinal regions 

of the surface of Bennu.  The current baseline is 10° of longitude, but this may be increased to 

30° if the data quality does not support 10°.  For OVIRS data, spectral parameter values (and 

uncertainties) will be provided; for OTES data, abundances (with uncertainties) and modeled 

spectra will be included. Note that detection requirements are for spectral features with band 

depths >5%; however, this product will include all calculated values, along with the appropriate 

measure of uncertainty.  It is incumbent on the user to ensure that any apparent detections below 

5% are valid by examining the original spectral data. 

Overview 
 

OTES and OVIRS spectra from Approach Phase observations will be processed to derive 

mineral and chemical abundances (OTES) and spectral parameter strengths (OVIRS). These data 

will be used to produce a list of minerals and chemicals detected by longitudinal 

region. Producing this list will require that OTES and OVIRS calibrated spectral data are 

available (along with reconstructed geometry) and have been processed to the emissivity and I/F 

products, respectively. We expect that getting to that stage may take up to four days, including 

validation, depending on when reconstructed geometric information becomes available.  

Data Product Structure and Organization  
 

SAWG scripts for modeling OTES emissivity spectra (using a spectral library) and 

parameterizing key features of interest in OVIRS I/F spectra will be used to generate these 

products.  A detailed description of the products is given in the SAWG SIS under the heading, 

"Rotationally resolved spectral characteristics". 

Descriptions of the methods used are also given in the relevant algorithm description pages of 

this Wiki, along with appropriate literature references. 

Data Format Descriptions 

At present, the mineral/chemical abundances and spectral parameter values (and associated 

uncertainties) will be archived in the PDS according to the algorithm description page and 

SAWG SIS. The data returned to the SPOC database will be in the format below and the version 

of the software used will accompany the spectra.  The spacecraft clock time will be used to 

associate the emissivity spectra with the predecessor data (calibrated radiance) and other 

ancillary information in the database (e.g., geometry). 

 



Data Product Generation 
 

Mineral and chemical identifications (and associated uncertainties) are produced by processing 

OTES and OVIRS spectra to produce longitudinally-resolved values for the abundance and/or 

parameter strength of each mineral or chemical. The baseline approach decided upon by the 

SAWG will be to average the data in each longitude range prior to processing to increase signal-

to-noise.    

 

Required inputs and formats are: 

• OTES spot emissivity data 

o Two-dimensional floating-point array - one array for each longitude range 

• OVIRS spot I/F data (not photometrically corrected) 

o Two-dimensional floating-point array - one array for each longitude range 

Outputs are: 

• Derived abundance/uncertainty of each mineral/chemical from linear least squares model 

of OTES emissivity spectra 

o Floating-point values 

• Parameter strength values/uncertainties for minerals and chemicals from spectral 

parameter algorithms applied to OVIRS reflectance spectra 

o Floating-point values 

• Global Average 1064nm/850nm Ratio 

o The 1064nm/850nm ratio is a scale factor required for the 1064nm Map Data 

Product, and it will come from this data product  (OVIRS Rotationally Resolved 

Spectral Properties). First, the 36 longitude-range-binned spectra will be averaged 

together and the average will be compared with each longitudinal bin, graphically 

by taking the ratio: long-range/global average.  If the global average does not vary 

from any particular individual longitudinal bin by more than 5% (TBR), then the 

Global Average spectrum of Bennu will be used for the 1064nm/850nm ratio. 

The ratio will be the OVIRS global average I/F from the channel at 1064nm 

divided by the OVIRS global average I/F from the channel at 850nm.  If the 

global average does vary from any particular individual longitudinal bin by more 

than 5% (TBR), then the contingency mode is triggered where the IPWG and the 

SAWG meet and come to an agreement about how to scale the 850nm map to 

1064nm. 

 

Co-I Hamilton (as SAWG Lead) has been assigned to oversee the generation of this product, 

with Collaborator Howell currently having operational responsibility for producing the OVIRS 

product. 



 

Multiple versions of the product may be produced.  New versions would be produced 

if significant changes occurred in: 

1) the OTES or OVIRS calibration and algorithms used to produce emissivity and I/F;  

2) changes in the versions of the linear mixture algorithm, spectral library, or spectral parameter 

algorithms;  

3) the shape model used to determine the longitude, latitude and local time of each spot 

observation;  

4) changes in Bennu longitude/latitude reference system;    

5) changes in the spacecraft or Bennu locations as contained in the SPICE kernals.  

Data Product Validation  
 

Data processing at each step is rapid (a few sec/spectrum), but validation requires human 

examination, e.g., of the best-fit linear mixture models to OTES spectra and cursory assessment 

of the validity of the OVIRS spectral parameter results.     

Data Flow  
 

OTES spot emissivity and OVIRS spot I/F spectra will be retrieved from the SPOC. OTES 

emissivity spectra will be modeled to derive abundances of minerals and chemicals using the 

linear mixture model and spectral library.  OVIRS radiance spectra will converted to I/F before 

spectral parameters for minerals and chemicals are calculated using the spectral parameter 

algorithms.  

Observation Requirements 
 

The required input emissivity and I/F spectra can be generated from any OTES and OVIRS 

calibrated radiance spectra, regardless of observation conditions (e.g., incidence, emission, and 

phase angles). Dayside data are needed to produce this product; these Approach phase 

observations are currently dictated by the spacecraft approach trajectory. 

 

 

 


