Water on Moon: Sciences expected by landing exploration
at polar region of Moon
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ABSTRACT

Detection of water on Moon’s surface is now considered to be a hot
topic, both in scientific and practical aspects. Volatile compounds on
present Moon’s surface could be supplied from several sources, such as
solar wind, micrometeorites, lunar rocks through ion-sputtering and/or
comets. Part of the volatile compounds supplied to Moon may be liberated
to the open space beyond the surface, migrate, and finally be trapped on/in
the cold regolith. At the coldest circumstances, the trapped water could be
accumulated for years, forming water-rich resources. We are interested in
the behaviors of water on Moon’s surface. Knowledge of such behaviors,
after comparing with the corresponding results on other planets such as
Earth and Mars, may finally provide us a general knowledge on the
conditions a planet could be habitable, sustaining water at its surface.
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FeO + 2H - Fe + H,0 or OH
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PERCENT MAGNETIC Q
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Numerous 100nm-sized Metallic
Iron Particles on Lunar Grain Surface Fraction of metallic iron versus SW 3°Ar
(Keller & McKay, 1997) (Bogard, 1976)

Estimated Production Rate: [O, atoms] = [H, atoms] / 300

® FeTiO; (1iLrr4M+ H, 2 Fe + H,0 (3-5 wi%, Gibson+, 1994)
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Micro-Meteorites (MM)
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(Love & Brownlee, 1997)
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(e.g., Messenger et al., 2003)
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e IH-K[EE 75V A:2.8x 108 protons cm2 sec’?
o KERIZEHAERA/NYAJ(GEL)L—F: 1atom O /300 protons
o IhERE ENDHUNEREEE: (4+£2) x 10° grams/yr  (Love & Brownlee, 1997)

Solar Wind
H Micro Meteorite
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{Water column depth
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0.5 cm water column Moon-wide
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3 wt% of water in the regolith

B - R P DKHEEF:5.6 2.9 wt% (Colaprete et al., Science, 2010)
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® = N22wt%
DIV OL—RERE B, SEFT. RETE (Zuber+, 2012)

® FE(\? BXE 7.5wt%)
vV O —REE B, AL H AT, RETEE  (Haruyama+, 2008)

® 5-10 wth
JL—2ARIEImT., SRBAAOL—4 . F{RRIELER (Thomson+, 2012)

® 5.6 2.9 Wt% (update: 6.3 +1.3 wt%; Stryker +, 2013)
gL—Aa2FITh RRELU—%, IR (<2.4um)IRUL (Colaporate+ 2010)
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WEH (Water Equiv. H) enhancement Epithermal neutron
= ([H] = [H],) x 9 Resol: 400 m/pixel

[H],: average non-polar level (50ppm H; 0.045% WEH)
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(Pumping Effect: Schorghofer & Taylor, JGR, 2007)
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EPOXI, Deep Impact
Fly-by to Moon
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