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Upon a successful orbital insertion of the Galileo spacecraft around Jupiter 
in December, 1995 there will be many spectral and imaging studies of the 
Galilean satellites. Unfortunately, due to the fact that this spacecraft is 
presently restricted by an approximately 40 bits per second downlink (about 
the same speed as a 2400 baud modem) and a finite onboard tape data 
storage many general observations of these moons will be restricted. 
Imaging instruments like the Solid State Imager (SSI) and the Near Infrared 
Mapping Spectrometer (NIMS) will be limited to making specific 
observations that have been previously unobtainable of specific targets. The 
purpose of this study is to utilize Voyager data sets to make a date set which 
can be integrated with Galileo data to provide supplementary spectral and 
spatial coverage of Callisto and Ganymede. 

The primary data product of this exercise is a set of ISIS irnagelspectral data 
cubes which in summation are equivalent to a multiple wavelength 
cylindrically projected data set of Callisto and Ganymede. An irnagelspectral 
data cube is a three dimensional array in which the X and Y coordinates 
represent spatial (image) information and the Z coordinates contain spectral 
data. These data cubes consist of the 5 Voyager band data (see table 1) at a 
scale of 0.5 degreeslpixel of both moons. ISIS (Integrated Software for 
Imaging Spectrometers) is the standard data analysis software environment 
for the Galileo NIMS team. ISIS data cubes can easily be translated into 
PICS (Planetary Image Cartography System) and into VICAR image file 
formats. Both VICAR and PICS imaging processing software are being 
utilized by the Galileo SSI team. Hence, this data can readily be utilized by 
the Galileo project for planning and research activities. Table 1 shows the 
overlapping wavelength coverage of the Voyager, SSI, and NIMS data sets. 

Table 1 
Vovager SSI NIMS 
0.35 0.41 0.69 -5.21 
0.4 1 0.56 (with a maximum of 408 
0.48 0.67 different wavelengths) 
0.54 0.73 
0.59 0.89 

0.99 
All quantities are effective wavelength values in units of micrometers. 
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Two versions of these data sets have been prepared. One is the calibrated 
using Voyager radiance values. The second correct the Voyager values to 
ground based observations. 

What is the value of these data sets? Much analysis has already been 
conducted of the Voyager data color mosaics of Callisto and Ganymede ([I] 
for example). Aside from the Galileo orbiter observation sequence planning 
activities, it can be used to correlate a variety of data sets. Table 1 shows 
how the wavelength coverage of the Galileo SSI cameras complement the 
Voyager camera observations. These data sets can be used to create a more 
comprehensive visible wavelength spectral data set of the spatially resolved 
surfaces of Ganymede and Callisto than has previously existed. Photometric 
and Spectral trends found in the data restricted Galileo SSI images could 
also be modeled in regions and wavelengths only imaged by Voyager. 
Similarly trends observed in NIMS wavelengths and resolution found during 
its limited observation may be modeled in regions imaged by Voyager. A 
combination of the three data sets also may yield new insights into the 
surface composition via spectral analysis just as the combination SSI and 
NIMS data of 951 Gaspra demonstrated [2]. In addition to the compositional 
analysis suggested, the systematic software techniques used to construct 
these data cubes of Ganymede and Callisto can also be used to implement a 
variety of photometric corrective models to these moons to test a variety of 
photometric functions. 
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