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Kaguya’s Sequence of Events

Sep. 14 launch
Oct. 4 Lunar Orbit Insertion #1
Oct. 9 RSTAR Okina Separation

Nov. 1- Science Instruments Cheeky
Dec. 21- Steady Nominal Operatio
2008,

Feb. 21 Lunar eclipse




Kaguya (SELENE) Science Mission and Instruments

& X-ray Spectrometer (XRS)

Global mapping of Al, Si, Mg, Fe distribution using 100 ¢m?2 CCD, spatial resolution
20 km, Energy range 0.7-8 keV, 5 u m Be film, Solar X-ray monitor

\ Gamma-ray Spectrometer (GRS)

Global mapping of U, Th, K, major elements, distribution using 250 ¢cms3 large pure Ge
crystal, Spatial resolution 160 km, Energy range 0.1-10 MeV

Multi-band Imager (MI)

UV-VIS-NIR CCD & InGaAs imager, spectral bandwidth from0.4 to 1.6 microns, 9
bands filters, spectral resolution 20-30 nm, spatial resolution 20-60 m

Spectral Profiler (SP)

Continuous spectral profile ranging from 0.5 to 2.6 microns, spectral resolution 6-8
nm, spatial resolution 500 m

Terrain Camera (TC)

High resolution stereo camera, spatial resolution 10 m

Lunar Radar Sounder (LRS)

Mapping of subsurface structure using active sounding, frequency 5 MHz, echo
observation range 5 km, resolution 75 m, Detection of radio waves (10k-30MHz)
from the Sun, the Earth, Jupiter, and other planets

Laser Altimeter (LALT)

Nd:YAG laser altimeter, 100 mdJ output power, height resolution 5 m, spatial
resolution 1600 m with pulse rate 1 Hz, Beam divergence 3 mrad

Differential VLBI
Radio Source (VRAD)

Differential VLBI observation from ground stations, selenodesy and gravitational field,
onboard two sub-satellites, 3 S-bands and 1 X-band

Relay Satellite Transponder
(RSAT)

Far-side gravimetry using 4 way range rate measurement from ground station to
orbiter via relay satellite, perilune 100 km, apolune 2400 km in altitude, Doppler
accuracy 1 mm/s

Lunar Magnetometer (LMAG)

Magnetic field measurement using flux-gate type magnetometer, accuracy 0.5 nT

Charged Particle Spectrometer
(CPS)

Measurement of high-energy particles, 1-14 MeV(LPD), 2-240 MeV(HID), alpha
particle detector, 4-6.5 MeV

Plasma Analyzer (PACE)

Charged particle energy, angle and composition measurement, 5 eV/q — 28 keV/q

Radio Science (RS)

Detection of the tenuous lunar ionosphere using S and X-band carriers

Plasma Imager (UPI)

Observation of terrestrial plasmasphere from lunar orbit, XUV(304A) to VIS

High Definition TV System

Public Outreach
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N. Yamashita et al., J. Phys. Soc. Jpn. 78 (2009) Suppl. A, 153-156/ Radioactive element U distribution in addition to Th
and K distributions, Karouji et al., 4dv. Geosci. 19(2010), 43-56. /Uranium on the Moon: The Global Distribution and U/Th
Ratio, Yamashita et al., GRL 37(2010) L10201. /Determining the Absolute Abundances of Natural Radioactive Elements on
the Lunar Surface by Kaguya Gamma-ray Spectrometer, Kobayashi, S. et al., Space Sci. Rev. 154 (2010), 193-218./ Lunar
Gamma-Ray Observation by Kaguya GRS, N. Hasebe et al., Adv. Geosci. 19 (2010) 57-68./ Neutron production in the lunar
subsurface from alpha particles in galactic cosmic rays , Ohta et al., EPS 62 (2010) in press.

® MI: The global distribution of pure anorthosite on the Moon, M. Ohtake et al., Nature 461(2009), 236-241.
/Characterization of Multiband Imager aboard SELENE: Pre-flight and inflight radiometric calibration, Kodama et al., Space
Sci. Rev. 152(2010) 79-102./ Deriving the absolute reflectance of lunar surface using SELENE (Kaguya) Multiband Imager
data , Ohtake et al., Space Sci. Rev. 154 (2010) 57-77.

® SP: Discoveries on the lithology of lunar crater central peaks by SELENE Spectral Profiler, Matsunaga et al., GRL 35
(2008), L23201./ Ultramafic impact melt sheet beneath the South Pole-Aitken basin on the Moon, R. Nakamura, et al., GRL
36 (2009), L.22202. /Possible mantle origin of olivine around lunar impact basins detected by SELENE, Yamamoto et al.,
Nature Geosci. 3(2010) 533-536..

®TC: Lack of exposed ice inside lunar south pole Shackleton, Haruyama et al., Science 322 (2008), 938-939./ Volcanic
history of lunar far side revealed by Terrain Camera on SELENE, Haruyama et al., Science 323(2009), 905- 908. /Formation
age of the lunar crater Giordano Bruno, Morota et al., MePS 44(2009), 1115-1120./ Mare Volcanism in the Lunar Farside
Moscoviense Region: Implication for Lateral Variation in Magma Production of the Moon, Morota et al., GRL 36, L.21202./
Possible lunar lava tube skylight observed by SELENE cameras, Haruyama et al., GRL 36(2009), L21206. /Timing and
duration of mare volcanism in the central region of the northern farside of the Moon, Morota et al., EPS 62(2010), in press.
/Timing and characteristics of the latest mare eruption on the Moon, Morota et al., EPSL 301(2010), in press.

® LRS: Lunar radar sounder observation and founding of subsurface strata below the nearside lunar maria, Ono et al.,
Science 323(2009), 909-911./ Distribution of the subsurface reflectors of the western nearside maria observed from Kaguya
with Lunar Radar Sounder, Oshigami et al., GRL 36 (2009), L18202./ Detectability of subsurface interfaces in lunar maria by
the LRS /SELENE sounding radar: influence of mineralogical composition, Pommerol et al., GRL37 (2010), L03201./ The
Lunar Radar Sounder (LRS) onboard the Kaguya (SELENE) spacecraft, Ono et al., Space Sci. Rev. 154(2010) 145-192./
Electrostatic solitary waves associated with magnetic anomalies and wake boundary of the Moon observed by KAGUYA,



KA

N Published Kaguya Science 2.
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Lunar Shaded Topographic Map (~30. June, 2008)
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Lunar topographic contour map
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Matsumoto et al., JGR115 (2010)
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mStal Thickness Ishihara et al., 2009, GRL 36 , 19202
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History of Mare Volcanism
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Global map of mare basalts

T. Morota et al |
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@ Lithology of central peaks of c.p. craters
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Scaled reflectance
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Subsurface Interface Detectability with

TiO, content
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Solar Wind lon Reflection on the Lunar Surface
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SW protons access into Moon wake
SELENE PACE and LMAG September 24, 2008 09:10-11:10 UT
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Magnetic Anomaly by Kaguya LMAG

(a) 100 km altitude (Kaguya) (b) 30 km altitude (RHO8)
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Magnetic Anomaly Research
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Uranium & Thorium distribution

- i L U e Yamashita et al., 2010
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Potassium distribution
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New findings in Kaguya Science

® Farside gravity anomaly --- RSAT

® Farside topography --- LALT

® Crustal thickness-- RSAT/LALT/VRAD
® Pole topography/Illumination rate-- LALT
® Farside volcanic activity-- TC

® Mare formation process-- LRS

® Pure anorthosite identification -- MI/SP
® SPA lithology -- SP/MI

® Olivine distribution 1n craters’ rim-- SP
® Solar wind 1nteraction -- PACE/LMAG
® Mini magnetosphere -- LMAG/PACE
® K/U/Th Distribution -- GRS
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