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Relation between lunar surface composition and the Moon originating secondary ions

observed by Kaguya
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Since the Moon does not have thick atmosphere and global magnetic field, lunar surface is exposed to the solar wind
when it is outside the Earth's magnetosphere. Secondary ions are emitted by the solar wind ions and sunlight colliding
with the lunar surface. The generated secondary ions have energy of only several electron volts, but the energy increases
up to several hundred electron volts while being accelerated by the solar wind convection electric field and the
accelerated ions can be detected by satellites on lunar orbit. It is expected that the composition of the secondary ions
which was produced by the solar wind sputtering corresponds to the lithofacies and elemental composition of the place
where the secondary ions are generated. However, the interaction between solar wind ions and solids on the surface of
the Moon and the distribution of secondary ions around the Moon have not been understood well.

MAP-PACE-IMA on Kaguya performed energy and mass observation of the Moon origin ions. Using IMA data, we
investigated the dependence of the secondary ion measurements on the production sites of the major elements (Mg, Si,
Fe) that compose the rocks on the lunar surface. The secondary ions are thought to be generated by the solar wind ion
collision on the Moon. In order to select only the ions generated near lunar surface and determine the location where
the secondary ion are generated, we used the data of MAP-PACE-IEA: ion energy analyzer and MAP-LMAG: lunar
magnetometer on Kaguya. We calculated the solar wind convection electric field and the generation point of the
secondary ions was determined by tracing back the ion location from the ion observation point along the solar wind
electric field. In order to understand the relationship between the composition of the lunar surface and the generated
secondary ions, we have compared the ratio of magnesium ion to silicon ion (Mg+/Si+) and iron ion to silicon ion
(Fe+/Si+) in order to eliminate the influence of solar wind ion flux intensity as much as possible.

Since the lunar mare region contains more magnesium and iron than the highlands, it is expected that more magnesium
ions and iron ions are produced as the secondary ions by the solar wind sputtering. As a result of comparison between
South Pole Aitken Terrane (SPAT) and the highlands on the lunar far side, we have found that Fe+/Si+ is higher in
SPAT than in the highlands. We will report the method and the result of data processing including the correction of
instrumental noise, and the results obtained regarding the dependence of Mg+/Si+ and Fe+/Si+ on the lunar surface
location.
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