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The directional characteristics of the solar wind protons backscattered at the lunar
surface
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MAP-PACE on KAGUYA (SELENE) completed its “1.5-year observation of the low energy charged particles around the Moon
from 100km-altitude polar orbit. MAP-PACE (MAgnetic field and Plasma experiment - Plasma energy Angle and Composition
Experiment) was developed for the comprehensive measurement of the three-dimensional plasma around the Moon. MAP-PAC
consists of 4 sensors: ESA (Electron Spectrum Analyzer)-S1, ESA-S2, IMA (lon Mass Analyzer), and IEA (lon Energy An-
alyzer). Since each sensor has hemispherical field of view, two electron sensors and two ion sensors that are installed on t
spacecraft panels opposite to each other can make full 3-dimensional measurements of low energy electrons and ions.

One of the MAP-PACE sensors, IMA, that measures the ions from the Moon, observed solar wind protons backscattered &
the lunar surface. We have selected events that the solar wind convection electric field was negligible where solar wind magnet
field direction was parallel to the solar wind velocity. The maximum energy of the observed protons was slightly lower than
the energy of the solar wind protons and it had no dependence on the spacecraft position. On the other hand, the minimul
energy of the backscattered protons has clear dependence on the position (latitude) of the spacecraft. The minimum energy w
lowest at latitude Odeg. and it increserd when the spacecraft was in the polar region. The minimum energy and the direction c
scattered protons strongly reflect the mechanism of the scattering at the Moon surface. Therefore by understanding the scatteri
mechanism, there is some possibility that the measurement of the backscattered solar wind protons will be a new tool to remote
sense the lunar surface.

We have clarified the directional dependence of the scattered protons by using the IMA data obtained dividing the hemispheri
cal field of view into 1664 sectors. We have found that protons are scattered to various directions, especially to between 20deg
and 90deg. from the incident solar wind direction.
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