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Generation process of the secondary ion emitted from lunar surface
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Airless bodies without global magnetic fields are directly exposed to the solar wind and micro-meteorites. When the solar
photons, neutral and charged patrticles are incident on a solid surface, the secondary ions are emitted from the bombarded surfa
Although the initial energies of such secondary ions are several eV, they are accelerated up to several hundred eV by the sol
wind motional electric field and are detected by ion detectors on spacecraft. The secondary ion composition is expected to b
used for remote sensing of the solid surface since it depends on the solid surface composition. This remote measurement usi
the secondary ion complements X-ray fluorescence, gamma-ray spectroscopy and multi-band spectral imaging. However, neith
the quantitative observation of the secondary ions nor the detection of the originating points has been made.

In the Moon’s case, there are a few major generation mechanisms of the secondary ions; photon-stimulated desorption (PSI
by the solar photons, photoionization of neutral particles, solar wind sputtering and micro-meteoroid impact. The secondar)
ions generated by PSD consist of Alkali ions such a$ ad K*. In contrast, a variety of ion species can be generated by the
ion sputtering and micro-meteoroid impact process. Since the amount of secondary ions depends on the emission mechanisr
analysis of the secondary ion considering generation processes is important.

MAP-PACE-IMA on Kaguya has detected the secondary ions from the Moon. We have investigated a variety of ion species
and detected the originating points using the solar wind convection electric field information. We have newly found that there
exist ion flux intensity variations that show good correspondence with the location of the lunar magnetic anomalies. This is
suggested that the amounts of the secondary ions generated by sputtering are decreased above the lunar magnetic anoms
since the strong magnetic field can prevent the solar wind from impacting the lunar surface. We have estimated the amount c
secondary ions generated by the solar wind sputtering by comparing the data obtained above magnetic anomalies and the reg
without magnetic anomalies. In addition, in order to estimate the influence of the secondary ions generated by micro-meteoroi
impact, we have investigated the secondary ion flux when major meteor showers took place.

In conclusion, although the secondary ion observations do not directly reproduce the lunar surface composition, they can b
used for remotely sensing the lunar surface composition if we consider the existence of the lunar magnetic anomalies and tt
generation process of the secondary ions. This measurement is expected to be applied not only to the Moon but also to variol
astronomical bodies.

IR EEA S & KA BFE LEWRE T, KFESHNE 75 ENRAEERmMICEREEGZE LTS, TOX5k
S A 5 DR iR . KRt ENERREIC AR T2 & T, XA AV EMEEN S RIKRHEEIEO A 4
VHERE NG, BRI NI KA T NI KERDBERIC K > T eV B EE eVICE ThiE N, Kk B2 & [E4
HREMTHNT 2D TES, XAV OMBKITRKEEREOILFHK EFIEL TWB T &b, kA4
I K B RIEEDERIEE DR ATREIC 5% T EMHHEINT WD, TO KA T > VTl g 3 g, X
BROPVERTP A <o GEHR E LMiIE LA WEDN D REARIMRENMTA S X 21K %, L LEADL, BRI KA
F DA F VFEEOE BB, B L7214 2 OERRMISERFET % WV o IR ZITb N TV AR,

HDWE, REDSD KA VA=A LOFZRAE LT, KT K 2 TS KBGm A 4 > c Xk 5 A8y
29 2T, MNBAEZENET 5N, KB K ARIEA 4 > DEKTIE, Nat R Kt Vo7 ) A4 )
PEICHEE NS, UL, KEEA A MU NEATEZEIC KB T, ABERERR ORI Ul R a1 4
VHEPRHEENS EEZSNT VWS, AN Z AL > THEEO XA A VERENEREL > TL B8, kA4
YOEBGBEZER L COMZITS T ENEETH S,

HEERE [Hh <) KBRS N1 4 VB E MAP-PACE-IMA (&, AEETREO XA F VERIZET-> e, AHE
TIE IMA OBINT—27ZHWT, A4 VFEOfNT 21T, KRB O MLy 5 HEEOA G AT O RE 72 5l
Too ZRAF 2 DERANLE & A REERBEOMHBE Z #7558, ARl FORSEFE O EHBENH 5 T & H R
TNz, ThiE, ASEFIC X DA X > THNEZSS 2 KEGEEDNRD T 5728, Ry 2 71k d R
AFVDERBEWD LIclzbbEZENE, TOT END, BEE B & JEK S E T OB T — 2 Z Lhigd
52 LT, ARV ITHRD - RA A N EREZE RS o2, 2. UNEAEZEHRD KA F ERDE G
BHNB =D, TR ESE LRI “ A F A& Lok 2175 T

HEJRD KA A AR & A EAR T O 2R i 72 Leiig U 7485, A ERAD kA 4 > @il A E A mfH
2 EHZERIE UR0D, BAEE DIFER A VAEBGEEDEWEZERE T 5 2 & T, mREEAIC X% AZRnE o,
WZR5TENRETH BT ol TOTHER., HUNDOKATEHEIGAHETH S LWV Z B,



