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NIMS - CALLISTO SCIENCE OBJECTIVES AND OBSERVATIONAL PLANS; 
M. Segura (Jet Propulsion Laboratory, Caltech), J. Sunshine and T. 
McCord (SETS Technology), and the NIMS team 

Callisto will be observed by the Galileo Near Infrared Mapping 
Spectrometer (NIMS) for the first time on September 9, 1996. This 
paper describes the current observation plans which focus on 
surface composition identification and a thorough investigation of 
both ice and non-ice materials. Focused observations will include 
the Asgard and Valhalla multi-ring structures. 

The Galileo Near Infrared Spectrometer (NIMS) provides a 
combination of spectroscopic and imaging observations. For 
geological studies of Callisto, NIMS can perform regional mapping 
while simultaneously determining composition and mineralogy, thus 
providing data to help determine the surface evolution. The NIMS 
instrument covers the spectral range from 0.7 to 5.2 microns. This 
spectral region contains diagnostic spectral signatures of minerals 
and ices known or suspected to be present on planetary and 
satellite surfaces. 

The primary science objective for NIMS at Callisto is to 
identify the composition and spatial distribution of surface units. 
A key question for NIMS is the composition, variability, and origin 
of the ttnon-icett material residing on Callistots surface. NIMS is 
well suited to search for hydroxilated silicates, opaque minerals, 
and organic material. Along with the well known water ice 
features, ground based spectral observations of Callisto have 
indicated additional absorption features present at 2.8, 2.9,and 
3.4 microns, and potentially a 3.1 micron feature which could 
indicate the presence of ammoniated clays [I]. In particular, NIMS 
can detect absorptions due to a range of iron bearing minerals. 
Minor volatile species may be detectable in observations with good 
spatial and spectral resolution. In addition, the H,O 
temperature dependent feature at 1.6 microns may be used to 
estimate temperatures within icy surface features [2,3]. 

A study of the mineralogy and chemical composition of 
Callistofs surface features may give some insight into the 
processes which caused their formation. For example, the domes of 
central pit craters and palimpsests could be a result of excavated 
material. With the support of NIMS, the "brighttt areas at the 
base of Valhallafs rings may provide insight into the formation of 
the multi-ring structure itself, the state of the central structure 
and lithosphere at the time of formation, and the composition of 
subsurface materials. 

Galilee's two year tour consists of eleven orbits of Jupiter, 
including three close encounters and two moderate distance passes 
near Callisto. Global context maps with moderate spectral 
resolution of 51 wavelengths coupled with high spectral traverses 
of 204 to 408 wavelengths will be obtained in each of the five 
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orbits containing Callisto observations. Approximately seventy- 
five percent of Callisto's surface will be mapped at 50 to 210 km 
spatial resolution. Regional observations with moderate spectral 
resolution of 51 to 102 wavelengths but higher spatial resolution 
will be made of specified target areas such as the Asgard basin and 
multi-ring structure. "Postage stamp" size observations having 
high spatial and spectral resolution of 204 wavelengths will be 
made of a small subset of the regional observations. Northern 
latitudes will be observed to determine the composition of the 
Itdark" areas and possible evidence of early volcanism. All known 
types of Callisto's terrain will be observed by NIMS. 
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