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Temporal / spatial distribution of lunar ions observed in the solar wind
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It has long been known that the Moon doesn’t possess thick atmosphere but tenuous atmosphere that is known as surfa
boundary exosphere. Ground-based observations have revealed the existence of Alkali ions like Na and K in the lunar exosphel

IMA (lon Mass Spectrometer) of MAP-PACE on board Kaguya (SELENE) that was facing the lunar surface measured energy
and mass of the ions from the Moon. At “100km altitude, heavy ions such @®€C Na', KT, ArT™ were identified in the mass
spectra obtained by integrating the counts observed by IMA for long periods ranging from about an hour to several days ([Yokote
et al, 2009],[Tanaka et al, 2009]). They showed ions originating from the surface / exosphere could be accelerated by convectio
electric field in the solar wind and detected by IMA.

On the other hand, the lunar production processes of ions originating from the Moon are produced are not sufficiently under
stood. Although a couple of processes have long been proposed, such as thermal desorption, photon/charged-particle/chemi
sputtering, chemical reaction, meteoric impact, interior release, or ionization of neutral exosphere by solar wind, which proces:
is dominant for each species is still unclear. The generation process may be different between the time periods when the Moon
in solar wind and in the Earth’s Magnetosphere. To know the place where these ions are generated is an important clue to sol
this problem.

Since the Moon has neither global intrinsic magnetic field nor thick atmosphere, the solar wind directly interacts with the lunar
surface. Some source processes like photon stimulated desorption and charged particle sputtering are expected to play an imf
tant role in the solar wind, which make the ions originating from the Moon more easily detectable for IMA than in the Earth’s
Magnetosphere. We have analyzed the mass spectra newly obtained by integrating the IMA data for short period of “sever:
minutes when the Moon was in the solar wind. Since KAGUYA revolved around the Moon with 2-hour period, this analysis
will make it possible to obtain the spatial / temporal variation of the heavy ions detected around the Moon. We will investigate
whether the variation of the mass spectra depends on the position of Kaguya or other physical phenomena, which will lead to
clue to understand source / transport processes of the ions originating from the Moon.
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