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Relation between the Moon originating ions and the lunar surface structure
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The solar wind impacts the lunar surface except when the Moon stays in the Earth’s magnetosphere. Since the Moon he
neither global magnetic field nor thick atmosphere, the solar wind ion bombardment causes the secondary ion emission from tf
lunar surface. Although the initial energies of such secondary ions are several electron volts, they are accelerated up to sevel
hundred electron volts by the solar wind convection electric field and are detected by ion detectors on the spacecraft. Since tt
ion composition depends on the lunar surface structure, they are expected to be used for remote sensing of the lunar surfa
composition. The lunar alkali ions (Na+ and K+) are the major Moon originating ion species when the Moon stays in the solar
wind, the major generation mechanism of these ions are photon-stimulated desorption. However, the quantitative observation «
the non-alkali heavy ions generated by the solar wind sputtering is necessary to understand the relation between the genera
secondary ions and the lunar surface composition.

MAP-PACE-IMA on Kaguya performed energy and mass observation of the Moon origin ions. Since Kaguya is a three-axis
stabilized spacecraft, IMA is always faces the lunar surface. Therefore, IMA measures ions coming from the Moon. We have
compared the secondary ion flux generated by the solar wind ion impact on the lunar surface obtained by IMA and the solar winc
ion flux (H+ and He++).

In order to understand the relation between the secondary ions and the lunar surface composition, we have made secondary |
flux maps for each ion species. H+ and He++ are clearly observed over the lunar magnetic anomalies because the solar wind }
and He++ are reflected by the strong crustal magnetic field. In contrast, the observed amounts of the secondary ions are decrea
over the lunar magnetic anomalies since the strong magnetic field can prevent the solar wind from impacting the lunar surface
We have investigated the ratio of the secondary ions such as Si+/O+ and Ar+/O+ in order to understand the correspondenc
between the generated amount of each ion species and the location of the moon surface. We will report the features of the lun
secondary ion distribution for different species. This study can contribute not only to understand the plasma environment aroun
non-magnetized solar system objects, but also to remotely observe the surface materials.
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