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NIMS SCIENCE OBJECTIVES AND OBSERVATIONAL PLANS FOR 
GANYMEDE DURING THE GALILEO TOUR John Hui (Jet Propulsion Laboratory, 
California Institute of Technology, Pasadena, CA 91 log), Hugh H. Kieffer (U.S. Geological 
Survey, Flagstaff, AZ 86001), and the NIMS team. 

This paper discusses the observational plans for Ganymede by the Galileo NIMS instrument 
during the tour beginning in 1996. A brief description of the instrument capabilities and the 
science objectives of NIMS are given. Observational plans for Ganymede include, for example 
determination of the Galileo Regio and Marius Regio regions are targetted for special high 
resolution studies. 

The Near Infrared Mapping Spectrometer (NIMS) is a remote sensing instrument on the Galileo 
spacecraft on its way to Jupiter. NIMS has the unique capability to image and take spectra the 
same time. This allows mapping of regional features while simultaneously giving spectral 
information on their composition and mineralogy, thus providing data for geological studies of the 
Galilean satellite surfaces. NIMS spectral range is from 0.7 to 5.2 pm, which includes two parts, 
the surface reflected light and the emitted thermal radiation. This spectral range was chosen 
because known and anticipated minerals on the Galilean satellites surface have spectral signatures 
at these wavelengths. 

Our main science objective at Ganymede is to determine the chemical components in the various 
surface composition units. To further understanding of these units in a global context, it is 
desirable to map their distribution over the surface of the satellite. The dark regions are thought to 
represent darker material mixed with the more common water-ice crust of Ganymede. The dark 
materials could be silicates, containing olivines, pyroxenes, or iron-bearing minerals which have 
spectral features in the NIMS spectral range. Or, they could be organic materials, like those found 
on some asteroids, and might have C-H features, e.g., near 3.5 pm, detectable by NIMS. Another 
explanation for these materials is the implantation of reactive chemicals into the water-ice crust to 
modify Ganymede's surface; for example sulfur from the magnetosphere implanted on the surface 
and reactive with water-ice to form sulfur-monoxide. 

A study of the mineralogy relating to the morphology of the grooved terrains will give information 
on the causal processes (e.g. tectonic and/or tidal heating). These terrains appear to be similar to 
the linear markings on Europa. Craters of various types and ages will also be studied, from 
palimpsests to dark-rayed craters. The composition of the exposed materials may reveal the nature 
of the subsurface materials. Ejecta may show compositional correlations with size, age, latitude, 
terrain type, or longitude that would provide insight into their nature and origin. Volatile species 
may be found cold-trapped in Ganymede's polar caps. Such information would provide some 
insight into the processes of frost deposition at high latitude, but not at low latitudes. An additional 
objective is to search for the presence of an atmosphere on Ganymede having components such as 
oxygen. 

Galileo's two-year tour around Jupiter consists of eleven orbits; five of the orbits will involve close 
encounters with Ganymede. In order to identify the compositional units, high spectral resolution 
observations will be made of the different types of surfaces. In order to put them in context, global 
map observations of Ganymede's surfaces will be obtained. With the given geometry of the tour 
and telemetry constraints, only 60% (90% if telemetry improves) of the surface can be mapped. 
These global observations will be acquired with moderate spectral resolution, due to telemetry 
constraints. To achieve the rest of the science objectives, regional observations with moderatehigh 
spatial and spectral resolutions are made on the appropriate target areas, e.g. different grooved 
terrains and craters. The north and south poles will be observed, and observations across high 
latitudes will be made to understand the frost deposition variation. Limb scans will be used to 
search for an atmosphere around Ganymede. 
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