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INTERLUNE-ONE: A SCIENTIFIC MISSION ACROSS THE SURFACE OF 
THE MOON; H.H. Schmitt, University of Wisconsin, M.D. Griffin, Space 
Industries International, G.L. Kulcinski, University of Wisconsin, E.M. 
Shoemaker, Lowell Observatory 

The INTERLUNE-One mission of NASA's Discovery Program will 
land and operate an instrumented macro-rover, augmented by a 
micro-rover, in a region of the Moon favorable to detailed chemical, 
multispectral, geological, and geotechnical investigation of the Moon's 
regolith and its local environment. The mobility and in situ 
analytical capabilities of INTERLUNE-One will enable the 
development of a comprehensive, three dimensional model of the 
lunar regolith, including its volatile, major element, and selected 
isotopic variations; its structural and geotechnical heterogeneity; and 
its external environment. Instruments on board the macro-rover 
also will permit observations from the lunar surface will add new 
astronomical perspectives through studies of the lunar horizon glow, 
the jovian planets, spiral galaxies, and youthful stars, including those 
that may show evidence of planetary systems. 

Lunar regolith contains a record of the sun's history and 
potentially that of nearby supernovae and major cometary 
encounters with the Earth-Moon system. It also will be a principal 
source of future resources for activities on the Moon and in space 
and for 3 ~ e  fusion energy on Earth. To accomplish the in situ 
scientific study of the regolith, as well as to make appropriate 
environmental and astronomical observations, the following science 
payload will be incorporated in the INTERLUNE-One mission: 
Vola tiles Extraction System: extraction of solar wind volatiles. 
Ion Mass Spectrometer: analysis of solar wind volatiles and major 
elements as well as the composition of the lunar atmosphere and its 
temporal variations. 
Sutlface (R) Wave Analyzer: analysis of regolith subsurface structure 
and geotechnical variables. 
haging Systems: multispectral and stereo study of mineralogical 
and geologic features. 
Backscatter Moss bauer Spectrometer: analysis of regolith maturity 
and iron mineralogy. 
Laser Ablator: in situ elemental and isotopic analysis of regolith 
material. 
Dust and micrometeroroid Detectors: analysis of regolith forming 
processes and dust transport. 
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Ultraviolet/Visible Spectrum Telescope: analysis of horizon glow, 
dust deposition and defection, and astronomical observations. 
Cosmic Ray Telescope: measurement of cosmic ray albedo, 
background, and temporal variations. 

The INTERLUNE-One Mission will land approximately 52 1 kg on 
the lunar surface of which the rovers will constitute about 173 kg 
and the science payload about 64 kg. Plans are for a Delta 11-7925 to 
launch the spacecraft in late 1997 and for initial operations to last 
about one year. The program would be managed for NASA by the 
University of Wisconsin. 

INTERLUNE-One's systems will provide the time to map, study, 
and re-investigate the lateral and vertical structure and composition 
of the lunar regolith. Analytical tools include quantitative 
measurement of the chemical and isotopic composition of regolith 
components, spectroscopic imaging and laser ablative analysis of 
materials exposed in crater walls and ejecta blankets, and surface (R) 
wave seismic mapping of subsurface structure. The roving and 
maneuvering capabilities of the macro- and micro-rovers, combined 
with the natural availability of fresh craters of varying size and 
depth, provide the opportunity for the first definitive 
characterization of the structure and composition of the regolith in 
three dimensions and over large, statistically significant areas. Even 
the few percent of exotic fragments incorporated into the regolith, 
and their broad representation of lunar rock types containing the 
history of lunar evolution and bombardment, lend themselves to the 
first long-term study of the regolith yet possible. 
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