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Particle simulations on the charging process and dynamics of lunar dust grains
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The moon has no intrinsic magnetic field and atmosphere, and the solar wind plasma interacts directly with its surface, forming
the characteristic electric environment. Some portion of micron and sub-micron sized grains, existing near the lunar surface, i
charged by adsorbing plasma and levitating in the surrounding electric environment. They will affect lunar rover system, sci-
entific instruments, and human health, and it is also expected that an electric environment near the lunar surface is changed |
dust grains interacting with plasma. In order to understand the effects on future lunar exploration missions, it is important to
pre-evaluate the behavior of dust grains.

In the present study, we apply our original particle-in-cell simulator EMSES, which has been used to study spacecraft-plasm:
interactions, to the study of a dust charging process. Each dust is constantly changing its position under the influence of su
rounding electric environment, and so it is expected that the charge amount carried by the dust is also time-varying. Therefore
in order to predict the behavior of the dust, it is important to simulate its charging processes precisely. We develop a numerice
model of such a dust charging process, which will be embedded into out dust dynamics simulator. We report some results fror
our simulations on the dust charging process and dynamics around a lunar vertical hole, which was recently discovered by th
Kaguya satellite and one of distinctive surface topographies on the Moon.
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