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Since the Moon is mostly located outside the Earth’s magnetosphere except for the full moon period, lunar surface is directly
affected by the solar wind. Observation of the solar wind ions around the Moon is very important in understanding not only the
lunar plasma environment but also the space weathering of the lunar surface.

Investigating the interaction between the Moon and the solar wind is one of the typical science targets of the lunar plasme
observation. In the lunar plasma environment, the solar wind ions are the major supplier of ion. Therefore, detailed study of the
solar wind ions is important in understanding the lunar plasma structure. The flux of the magnetically reflected solar wind ions
was reported to be about several tens of percent of the incident solar wind ion flux. The solar wind consists of protons as a majc
component, several percent of alpha particles as a second major component, and a small amount of heavier ions. Although tl
solar wind ions consist of multiple ion species, nobody has ever investigated the reflected solar wind ions over lunar magneti
anomalies separating the ion species.

We have analyzed the data obtained by low energy charged particle analyzers MAP-PACE and magnetometer MAP-LMAG
on Kaguya. We have found that the reflected protons and the reflected alpha particles show significantly different behavior ove
lunar magnetic anomalies. In particular, the ratio of the reflected flux to the incident solar wind flux, and the bulk speed of
reflected ions are different.

We will put focus on the bulk speed of the reflected protons and reflected alpha particles. We have newly found a relation
between the observed direction and the magnitude of the deceleration where the magnitude of the deceleration is differel
between the reflected ions parallel and tangential to the lunar surface. This relation has no dependence on the angle between
incident solar wind ions and the lunar surface. It may be due to the different behavior between protons and alpha particles afte
being reflected by magnetic anomalies.

In order to understand the observation, we have made a model of the magnetic anomaly and calculated the trajectory of tt
solar wind protons/alpha particles. We have calculated the proton and alpha particle trajectory after magnetic mirror reflection
at the same observation position, with same magnetic field intensity, and with the same incident bulk speed and direction. In thi
case, Larmor radius of the alpha particle is twice larger than that of the proton. Therefore alpha particles have trajectory witt
larger spatial scale than protons. It can explain not only the difference in the deceleration but also the difference in the ratio o
the reflected flux to the incident flux between the solar wind protons and alpha particles.

It has been thought that the solar wind ions over strong lunar magnetic anomalies are reflected by the magnetic field, and mo
of the reflected ions will not reach the lunar surface. The result of this study shows that the interaction between the solar winc
and the Moon is different between the different solar wind ion species. Therefore, the amount of the solar wind ions that impaci
the Moon surface depends on the ion species. It is applicable to the research of lunar surface evolution process because the
species reaching the lunar surface can be determined. This study can contribute to the lunar plasma physics and solid planet:
science.
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