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Table 1 Average results for seven different species

after 50 runs of 100 000 particles
R haeE (%) rEBE (%)  WkE (%)

H 1 98.65 +0.03 1.25 £ 0.03 0.099 £+ 0.006
D 2 97.13 £ 0.05 2.42 1+ 0.05 0.45 £ 0.02
Ho 2 96.33 £+ 0.07 3.22 £0.06 0.45 £ 0.02
HD 3 93.36 +0.09 5.19 £ 0.07 1.45 1+ 0.02
OH 17 0.002 £+ 0.001 91.86 £ 0.09 8.14 + 0.06

H>O 18 0.0008 £ 0.0002  95.85 + 0.06 4.15 £ 0.04
HOD 19 0.0002 £ 0.0004  95.78 £ 0.05 4.22 £0.04

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

48 S TR S - = 23%

5 JKUKASTT BE & F BREEH O ) K HE IR

FYERER DK UK B AR A T AR dR A 3R, HE 5L H BRI . {H 1999 4
7 H 31 H, YARMEE SIRERES A, NASA il €AFLL 6 115km/h {35
M HERE IR, R, WHEDE, BEEA HIUKIZE, HEERI A th A B £ K
RALFIE B REASMERE, Fluna AN A BREEE EST A 2R &S 05 A2 W]
FEPEL TREDKZ. MEMBARAK, BERWELEAEKIT GERIEXAE, mE
7B AR AN K S, HRE 815°C KRR, (A A BRENERE S ok i A IR SR R
£ 382 HRIRSE, IXAFIRE T LA UKL K AR, AN E LU b ik 7. R s
HEE KA B R T 5E .

Hid sk, FABREBHAFEN T AR SR A MM B K R ATT sl 2 845 3410
BEYUTHECR, KUK BER A BREMAOB A K BTE, EEETLUT LSRR

(1) KUK TE—BISMAAAE TR AR, L4 —230°C, BRI, XELIMH
P, ARRMEEEFN.

(2) BUKIKIEAATAE, BEIFEIRA S EOR, HELUBERANE f.

(3) WA K, FEIFA 80m® B4 (IR KIKIRAFAEA £ 0.1m 4k, FHE
(KB TEA 1.8 g/cm? THET), ThTiE S ¥ 2 E0E H IERBRE 5 H b L (ZURUE TRBRM)
BOmik il AR (B FoK, A —moK, AFREAX 85m® AR KA.

IRE AR ERIKIK, R—TARRWERRRERM, (H BT A R A A
b, KR BARKEHERE, HAZE. MRS R i) TiO, RELEE S (KM
) FIK (FeTiO3+Hy =TiOp+Fe+Ho0), TARREAR, 1 H ) LL7E A BRECHD I f 2k
7, REONSH, ST SR AR L, AR EREAEK, XRATHE L BRE
B FERR B, WP A H BR B0 SRR B 10 [RIIN AT LUATBAT 1 K F 3 KK 8.

FRHER, FFRAER, AR SR AV RS P B REE AT, A
BRAEAS A HPREARS R A A2 35 1) BE IR 0 ¢ U B .

2 % X K

[1] Watson K, Murray B C, Brown H. On the possible presence of ice on the Moon. J. Geophys. Res.,
1961, 66(9):1598—1600

[2] Aruold J R. Ice in the lunar polar regions. J. Geophys. Res., 1979, 84(B10):5659—5668

[3] Lanzerotti L J, Brown W L, Johnson R E. Ice in the polar regions of the Moon. J. Geophys. Res.,
1981, 86:3949—3950

[4] Hodges R. Exospheric transport restrictions on water ice in lunar polar traps. Geophys. Res. Lett.,
1991, 18(11):2113—2116

[5] Morgan T H, Shemansky D E. Limits to the lunar atmosphere. J. Geophys. Res., 1991, 96:1351—1367

[6] Nozette S, Lichtenberg C L, Spaudis P et al. The Clementine bistatic radar experiment. Science,
1996, 274: 1495—1498

[7] Simpson R A, Tyler G L. Reanalysis of Clementine bistatic radar data from the lunar south pole. J.
Geophys. HRes., 1999, 104(E2):3845—3862

(8] Feldinan W C, Maurice S, Binder A B et al. Fluxes of fast and epithermal neutrons from lunar
prospector: Evidence for water ice at the lunar poles. Science, 1998, 281:1496—1500

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

L 4 B BRE AERERUKOK BRI X 49

[9] Lingenfelter et al. The Lunar neutron flux revisited. Earth Planet. Sci. Lett., 1972, 16:355—369

[10] Metzger A E. Composition of the Moon as determined from orbit by gamma ray spectroscopy. In:
Pieters C M, Englert P A J. Remote Geochemical Analysis: Elemental and Mineralogical Composition,
New York: Cambridge Univ. Press, 1990. 341—365

[11] Haines E, Metzger A. Lunar highland crustal models based on iron concentrations: Isostasy and center-
of-mass displacement. In: Proc. Lunar Planet, Sci. Conf. 11th, 1980. 689—718

[12] Feldman W C, Reedy R C. Lunar neutron leakage fluxes as a function of composition and hydrogen
content. Geophys. Res. Lett., 1991, 18:2157—2166

[13] Weissman P R. The impact history of the solar system: Implications for the origin of atmospheres. In
Atreya S K, Pollack J B, Matthews M S. Origin and Evolution of Planctary and Satellite Atmospheres,
Tucson: Univ. of Ariz. Press, 1989. 230—267

[14] Crider D H, Vondrak R R. The solar wind as a possible source of lunar polar hydrogen deposite. J.
Geophys. Res., 2000, 105(E11):26 733—26 782

[15] Butler B J. The migration of volatiles on the surfaces of Mercury and the Moon. J. Geophys. Res.,
1997, 102(E8):19 283—19291

DISCOVERY OF WATER ICE ON THE MOON
SURFACE AND ITS SIGNIFICANCE

XU Lin!?  LIU Jianzhong? ZOU Yongliao? LI Chunlai?
L(Institute of Geochemistry, The Chinese Academy of Sciences, Guiyang 550002)

2(National Astronomical Observatories)

Abstract

This paper presents a review of the discovery of water ice on the Moon surface,
the surveying techniques, the occurring forms, distribution and amount of water
resources, and the migration of water on the Moon surface and its prospects in
utilization. The surveying data available have shown that the water resources on the
Moon are distributed mainly in the permanently shadowed areas of both lunar poles
and water reserves amount approximately to 6.6 x 10°t. The dominant distribution
of Moon surface water ice in the permanently shadowed areas of both lunar poles
is attributed to the fact that water on the Moon surface may migrate gradually by
way of elastic jumping to the temperature-low areas. This study holds that whether
there exists water on the Moon would exert no influence on the construction of any
moon base by mankind. It is simple and economic to acquire water by making use of
ilmenite reactions in lunar basalts. Depends on new explorating data, if we produce
1t water we need use ilmenite 8.5m3, but we should consume regiolith 80 m?3.

Key words Moon, Water ice, Permanently shadowed area
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