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The Near Infrared Mapping Spectrometer (NIMS) investigation on the 
Galileo Mission to Jupiter will contribute a wealth of new information on the 
identification of the materials composing the satellites' surfaces and the 
spatial distribution of this material. The NIMS has already made measurements 
of Venus, The Moon, Earth, Gaspra and Ida, and a number of publications 
describing new scientific results have been produced (e.g. I), even thought 
the NIMS was not designed for inner Solar System measurements. Thus, the 
investigation team has gained considerable familiarity with the instrument 
performance and the data processing and interpretation before the primary 
mission phase, far beyond most deep space missions. The outlook for NIMS 
Galilean Satellite measurements and first-order scientific results appears 
very promising, judging from these early serendipitous measurements. The 
detailed plan for NIMS measurements on the Galilean Satellites throughout the 
Jupiter orbital phase of the mission has been developed and is presented here 
in order that researchers can direct their programs to anticipate the NIMS 
data. 

The NIMS (2) produces spectra of up to 408 contiguous spectral channels 
over the spectral range 0.7-5.2 p n  for all pixels observed. Areal coverage 
for each measurement swath is usually 20 x N pixels, and overlapping swaths 
are used to produce mosaics of swaths. The NIMS has a multitude of 
measurement modes, including selection of number and placement of spectral and 
spatial channels, to accommodate science/measurement objectives and spacecraft 
resource restrictions. 

The NIMS foreoptics present an image of the far-field, pointed by the 
spacecraft and its scan platform, to the entrance aperture of a spectrometer. 
The.spectrometer presents a dispersed image of the aperture to a focal plane 
consisting of a line array of 2 silicon and 15 InSb point detectors arranged 
in a picket fence fashion, with spacing between each, along the dispersion. 
An external scan mirror sweeps a 20-pixel line across the track of the 
spacecraft/scan platform motion and the dispersive grating then scans in 
wavelength before the same 20-pixel line is scanned again. This is repeated 
until the spectrum for each pixel is built up, containing up to 408 spectral 
channels (24 grating scans; about 8.3 sec.). The scan platform/spacecraft 
motion than presents a contiguous 20-pixel line to be similarly measured. In 
this manner, an image cube of data is developed for 20 by N pixel swaths. 
This image cube can have a selectable number of spectral channels of, for 
example, 17, 51, 102, 204 and 408. 

Detailed planning of the measurement objectives and of the candidate 
measurement sequences has been underway for nearly a year. This planning has 
evolved under severe restriction on downlink data rate, tape recorder volume, 
onboard memory, and with the usual conflicts among the various instrument 
investigations onboard. Nevertheless, a set of measurement scenarios is 
achievable which will meet science objectives and produce very exciting, 
first-order new knowledge about these objects and the processes operating to 
alter them. 

The measurement strategy emphasizes obtaining broad area coverage of each 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



NIMS INVESTIGATION OF GALILEAN SATELLITES: McCord T.B. et a l .  

satellite at at least 51 spectral channels with spatial resolution of about 50 
km and high spatial resolution observations (down to sub-1 km) of selected 
target areas at 204 or 408 spectral channels. Swaths of opportunity will be 
obtained also at 204 or 408 spectral channels within the 51-channel broad area 
mosaics. The objectives are to define the color/compositional units present 
over the entire satellites and to identify the constituent materials for 
representative units. Studies of thermal and photometric properties also will 
be conducted when possible. The NIMS and other remote sensing -- SSI (Imaging 
System), PPR (Photo-Polarimeter) and W S  (Ultra Violet Spectrometer) -- 
observations are being coordinated among these investigation teams so as to 
obtain as much mutually-complimentary data as possible. 

The extent of the planned broad areal coverage, which will be at about 50 
km per pixel and in at least 51 spectral channels, for each icy satellite is 
not yet fully defined but should exceed 50 8 of the icy satellites surfaces 
and include polar areas. This coverage is limited mainly by encounter 
geometry, tape recorder space and down-link bandwidth. The targeted areas 
covered at higher spatial resolution and at more spectral channels mostly 
center on features which could be associated with mineralogical differences. 
These included palimpsests, albedo boundaries, impact features, and linear 
features . 

Data products expected from the NIMS observations include reflectance 
spectra for individual pixels and spectral unit maps. These will help define 
the distribution of compositional units and determine the mineralogy of the 
units. The science topics to be addressed with this new information include 
thermal evolution and differentiation of the object, resurfacing and exposure 
of material from depth, and effects of impact and space weathering on surface 
material. Examples are: identify the composition of the dark material(s) on 
all icy satellites -- internal, external, primitive, altered; determine the 
cause and extent of resurfacing of Europa; 
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