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Introduction:  Work is underway to prepare 
radiance spectra from the 243 Ida infrared spectral 
observations acquired by the NASA Galileo mission.  
On August 28, 1993, the Near Infrared Mapping 
Spectrometer (NIMS) observed asteroid 243 Ida and 
the asteroid moon Dactyl [1]. The NIMS instrument 
was a silicon and indium antimonide detector imaging 
spectrometer with spectral channels that range from 0.7 
to 5.2 micrometers that flew on the Galileo spacecraft 
[2].  This data was archived to the Imaging Node of 
the NASA Planetary Data System (PDS) in the form 
of 40 data number image files.  Data number is defined 
as the numeric values recorded by a sensor during 
an observation.  This abstract describes the effort to 
convert a portion of this data from data number values 
into radiance for archival in the NASA PDS Small 
Bodies Node.

Abstract: The current effort is processing the 17 
and 102 spectral channel NIMS data archived from 
the Galileo 243 Ida encounter.  The NIMS imaging 
spectrometer possessed two silicon and 15 indium 
antimonide detectors that could acquire spectra ranging 
from 17 to 408 spectral channels [2].  The sensor had 
a grating that could move into 24 different positions.  
The simplest mode for NIMS was to observe an object 
in a single grating position and use a scan mirror to 
create a spectral/spatial image of 17 spectral channels.  
The 102 spectral channel images had NIMS collect 
data through the use of observations with six different 
grating positions.  A combination of the NIMS scan 
mirror and Galileo Orbiter scan platform motion 
worked to keep the sensor on target while the multiple 
components of the spectral data were acquired. The 
408 spectral channel data were procured by having 
NIMS step through all 24 different positions while 
observing a target.

Radiance spectra were created by an application 
of NIMS calibration factors that were calculated for 
the Jovian portion of the Galileo mission.  The NIMS 
sensor used a solar illuminated aluminum plate and 
a blackbody radiation source inflight to determine 
sensitivity values for radiance calibration [2].  NIMS 
had four gain states that could be used to optimize the 
spectral signal to the amount of light detected from a 
target.  The 243 Ida NIMS observations were collected 
in gain state 3 and 4.  Calibration values derived for the 
Jovian tour Ganymede 1, Ganymede 2, and Callisto 
3 orbits were used to convert the 243 Ida data into 
quantities of radiance.

The goal of this calibration effort is to create 
radiance spectra that will permit the creation of 
reflectance and emission spectra from the NIMS 243 
Ida observations. An example of this spectral product 
are the calibrated values derived from the file idu002tn.
qub archived in the NASA PDS Imaging Node.  A 
reflectance data example was created for this abstract 
via a ratio of the NIMS radiance data with a solar 
radiance spectrum from “The Infrared Handbook” 
[3].  These spectra were normalized at a wavelength 
of 1.567 µm to calculate scaled reflectance spectra for 
comparison.  Figure 1 is a scaled reflectance plot of 
243 Ida and Dactyl spectral samples derived from the 
file idu002tn.qub. Figure 2 shows an unrectified 0.73 
µm image of this file.  Figure 3 is a narrow angle CCD 
(charged-coupled device) camera image of 243 Ida 
acquired at the same time as the NIMS data.  Figure 4 
is a multiband CCD image of 243 Ida and Dactyl taken 
11minutes prior to idu002tn.qub.

The idu002tn.qub is a spatially resolved 17 spectral 
channel image of 243 Ida.  The spectra (illustrated 
in Figure 1) for 243 Ida present in idu002tn.qub 
consist of homogeneous reflectance spectra for this 
SIV subtype S-asteroid [4], [5] and a signature with a 
stronger 0.9 µm absorption for Dactyl [5].

The current work plan includes a spatial 
rectification for the 243 Ida NIMS observations prior 
to their submission to the Small Bodies Node.  The 
data will be assembled in a Flexible Image Transport 
System (FITS) file format [6] for spatially resolved 
data and in ASCII table files for point spectral data.  
These files will be included in a data volume that 
contains the relevant description documents for the 
sensor, spacecraft, mission, observations, navigation, 
and data processing.  The completed data volume will 
be peer reviewed and revised prior to archival in the 
NASA PDS system.

This work was made possible by funding from the 
NASA Planetary Mission Data Analysis Program.
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Figure 2:  0.73 μm Unrectified Image of Dactyl and 243 Ida

Figure 3: A Contemporaneous 
CCD Image of 243 Ida

Figure 4: A CCD False Color Image of Dactyl and 243 Ida
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Figure 1:  243 Ida and Dactyl Spectra

243 Ida from idu002tn.qub

Dactyl from idu002tn.qub

This unrectified 0.73 μm image has an approximate resolution of 900 meters per pixel.  The asteroid 
satellite Dactyl is in the left portion of the image.

This CCD images of 243 Ida 
was acquired at the same time as 
the Figure 2 image.  It has an a 
resolution of about 35 meters per 
pixel.

Figure 4 is a false color CCD image composite of Dactyl and 243 
Ida  collected about 11 minutes prior to Figures 2 and 3.  It has an 
approximate resolution of 105 meters per pixel.
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