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Lunar ions observed in the Earth’s magnetosphere
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The Moon stays in the Earth’s magnetosphere for 3 "4 days every month. The hot plasma-sheet plasmas in the Earth’s ma
netosphere can directly impact the lunar surface since the Moon has neither global intrinsic magnetic field nor thick atmosphere
The interaction between the Earth’s magnetosphere and the Moon has been investigated in terms of the lunar surface chargir
Analyzing Lunar Prospector electron data, the lunar surface potentials of ™-100 V in the terrestrial magnetotail lobes and poten
tials of "-200 V to "-1 kV in the plasma sheet on the night side of the Moon were found. On the lunar dayside, it was reported that
the potential was smaller than “20 V, except in the plasma sheet, where negative potentials of several hundred volts were observ
at times. Recently, low energy ion data have also become available by lunar orbiters, Kaguya, Chandrayaan-1 and Chang’'E-
Magnetic field and Plasma experiment - Plasma energy Angle and Composition Experiment (MAP-PACE) on Kaguya (SELENE)
measured lunar plasmas in polar orbit with altitude of 200km, 50km, and in an elliptical orbit with perilune altitude as low as
10km for nearly 1.5 years. The ions originating from the Moon surface / exosphere were observed both in the solar wind and ir
the Earth’s magnetosphere. The mass spectra of these ions showed heavy-ion peaks including C+, O+, Na+, K+, and Ar+ th
indicated that these ions were the Moon origin. In the Earth’s magnetosphere, these ions were clearly observed on the dayside
the Moon in the lobe especially when the solar zenith angle was below 40deg. Different from the ion acceleration mechanism ir
the solar wind where convection electric field is easily calculated from the measured solar wind velocity and measured magneti
field, the ion acceleration mechanisms in the magnetosphere was unclear. If the potential difference between the spacecraft a
the Moon surface were the major acceleration mechanism, it was found that the lunar surface was estimated to be higher th:
+400V. By calculating the ion pitch angle distribution, we found that most of the ions were perpendicularly accelerated. In
addition, the acceleration direction was found to be dawn-to-dusk direction regardless of whether Kaguya was in the northeri
lobe or southern lobe. This indicates that dawn-to-dusk electric field in the Earth’s magnetosphere largely contributes to the
acceleration of the Moon originating ions. Of course, in most cases the ion velocity had parallel component that indicates tha
the potential difference between the spacecraft and the lunar surface also contributes to the ion acceleration. These ions oft
show characteristic variation of the flux and energy that presumably correlates with the lunar surface structure or composition
In order to understand this variation in more detail, we have made ion composition map of each species. We have newly foun
that there exist ion distributions that show good correspondence with the lunar surface structure or composition.
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