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Observation of Moon Plasma at Very Low Altitude by MAP-PACE on Kaguya
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MAgnetic field and Plasma experiment - Plasma energy Angle and Composition Experiment (MAP-PACE) on Kaguya ob-
served low energy charged particles around the Moon. Kaguya made observation at 100 km altitude polar orbit around the Moo
between December 2007 and December 2008. The orbit was lowered to “50 km altitude between January 2009 and April 200
and some orbits had a lower perilune altitude of 10 km after April 2009 until Kaguya impacted the Moon on 10 June 2009. One
day before Kaguya impacted the Moon, the perilune altitude became lower than 10km. During this time period, Kaguya was in
the Earth’s magnetosheath

The detailed plasma structure of the magnetic anomaly on the dayside of the Moon was investigated using Kaguya MAP-PACE
data. When Kaguya flew over strong magnetic anomalies in the solar wind, deceleration of the solar wind ions, acceleration o
the solar wind electrons, and heating of the ions reflected by magnetic anomalies were observed. Deceleration of the ions ar
acceleration of the electrons were explained by the existence of the DC electric field over dayside magnetic anomalies generat
by the difference in the motion between incident electron and ions. Although it was found that the reflected ions had higher
temperature and lower energy than the incident solar wind ions and it clearly indicated the existence of a hon-adiabatic interac
tion between solar wind ions and lunar magnetic anomalies, the detailed heating mechanism has remained unsolved. Since t
observation at the lower altitude than 10km may give us additional information to understand this heating mechanism, we havi
analyzed the data obtained at very low altitudEOkm around the magnetic anomalies. In addition to the deceleration of the ions
and acceleration of the electrons, ion and electron data show more complicated plasma structure than the structure observec
higher altitude.
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