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Numerical simulations of plasma/dust environment near lunar surface
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Lunar dust is one of important constituents of the moon exosphere. The dust particles are supplied from a regolith laye
covering the moon surface. A number of dust transport mechanisms such as the dynamic fountain model have been proposed
explain the existence of submicron-sized dust particles even at the altitude of 100 km. It is widely believed that an electrostatic
effect as a result of interactions with surrounding plasma play an important role in the dust mobilization and transport processes
In the present study, we assess the lunar electric and dust environment near a complex landscape on the moon by means of part
simulations. The particle-in-cell simulation reproduces an electric environment resulting from electrodynamic interactions among
a solar wind plasma, a photoelectron cloud, and a solid lunar surface. The obtained environment is utilized for subsequent du
dynamics simulations. The dust dynamics computations are based on the test-particle approach. Although inter-dust dire
interactions are excluded under assumption of low dust density, a time-variable charge on each dust grain, due to collection ¢
emission of plasma particles, is taken into consideration based on the Monte-Carlo approach. Our numerical simulations showe
that the stochastic charging of small dust grains plays a crucial role in dust levitation as well as dust mobilization across the
sunlight-shadow interface.
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