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Scientific Research and Instruments in the SELENE Mission
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Abstract
SELENE(Selenological and Engineering Explorer) is a lunar orbiting mission for lunar science and technology develop-
ment. The scientific objectives of the mission are; 1) study of the origin and evolution of the Moon, 2) in-situ measurement
of the lunar environment, and 3) observation of the solar-terrestrial plasma environment from the lunar orbit. After launch
failure of H-II-8 rocket in November 1999, the program has been rescheduled and the configuration of spacecraft has been
modified. The soft-landing experiment was cancelled and launch date is changed to 2004 from 2003. In the new configura-
tion, the spacecraft consists of a main orbiting satellite at about 100 km altitude in the polar circular orbit and two

subsatellites(relay satellite and VRAD satellite) in the polar elliptical orbits.
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Element Abundance

[Lunar Chemical Constitucnls)\
l Lunar Interior's Structure

Origin of the Moon

Minenlogical Composition

Near Side

Difference between Far and

Geological Features

Diffrentiation of Magma Ocean

Global Gravity

Evolution of the Moon

Electromagnetic and

Particle Environment

Origin of Lunar Magnetic Field
[ Lunar Techtonics )/
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Measurement Instrument Characteristics
Item
CCD 100cm’, Energy range 0.7~8 keV, Resolution 90 eV, Spum Be film, Solar x-ray monitor,
- X-ray Spectrometer Calibrator with sample, Global mapping of Al, Si, Mg, Fe distribution, Spatial resolution 20km
Abundance High pure Ge crystal 250cm’, Energy range 0.1~10MeV, Resolution 2~3 keV, Stirling refrigerator
Gamma-ray Spectrometer | ook Gjobal mapping of U, Th, K, O, Al, Ca, Fe, Mg, etc., Spatial resolution 160km
Mult = UV-VIS IR imager, Si-CCD and InGaAs, 9 bands in 0.4-1.6um(Si: 415,750,900,950,1000;
Mineral nki-h Ber InGaAs: 1000,1050,1250,1550nm), Band width 20~50nm, Spatial resolution 20-60m
Composition SoikaProfiler Spectrometer, Si pin photo-diode and InGaAs, Band 0.5 to 2.6um. Spectrum Sampling 6~8nm, Spatial
e resolution 500m, Calibration by halogen lamp, Obsevation of standard lunar site
Terrain Camera High resolution stereo camera(x15°), Si-CCD, Spatial resolution 10m
'(]_-}‘;g(l’oggr?cp::lw‘ Lunar Radar Sounder Mapping of suhsurfacevs!ructurc, quugncy 5MHz(4'-6MHz swept in 200 u s every 50ms), four-15 m
Structure antennas, Skm depth with 100m resolution, Observation of natural waves (10k~30MHz)
Laser Altimeter Nd:YAG laser altimeter (1064nm, 100mJ, 15ns), Si-APD, Beam divergence 3 mrad(30m spot)
Height resolution Sm, Spatial resolution 1600m (pulse rate 1Hz)
Differential VLBI Radio Radio sources on Relay Satellite and VRAD Satellite(3 S-bands, | X-band), Several tens of mW,
Source Differential VLBI observation from ground (3 stations or more)
Gravity Field
Pl ke Relay Satellite Far-side gravimetry using 4 way Doppler measurement , S uplink, S spacelink, X downlink, Perilune
100km and Apolune 2400km at orbit injection, Doppler accuracy 1mm/s(10sec)
Magnetic Field Lunar Magnetometer 3- axis flux gate magnetometer, Accuracy 0.5nT, 32 Hz sampling, Mast 12m, Alignment monitor
Charged Particle Measurement of high energy particles, Si-detectors, Wide energy range 1.8-28(p), 4~113 MeV(Fe),
I Spectrometer High energy range 50~430MeV(Fe), Alpha particle detector 4~6.5MeV, 400cm’
Environment Plasma Analyzer Plasma energy and composition measurement, SeV/g~2§.kequ(ion), SeV~17keV(e)
'Radio Sci Detection of lunar ionosphere using S and X band coherent carriers

[:] : Science of the Moon (Origin and Evolution)

E : Science on the Moon

_: Science from the Moon
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