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Development of a Dynamical Simulator for Charged Regolith Particles on Airless
Planetary Bodies
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The regolith layers of airless planetary bodies are constantly exposed to space plasma particles. The surface charging
processes can be regarded as the accumulation of electrostatic energy on the surface of solid planetary bodies, but it is still
unclear how it can contribute to the regolith dynamics and surface evolution on the planetary bodies. We have recently
proposed the mechanism of anomalously strong surface charging, which can be developed within depressions of uneven
regolith layers and in the voids between regolith particles, based on the results obtained by PIC-based surface charging
simulations. The localized electric field formed by the inhomogeneous charge distribution on the uneven surface may give
rise to the rearrangement of pile-up structures and granular flow phenomena of regolith particles, releasing stored electrostatic
energy in the process. In order to clarify the dynamics of charged/polarized regolith particles, we have started the development
of a numerical simulator for particulate dynamics based on the discrete element method (DEM). In this presentation, we
discuss our target physical processes and report the development status of the simulator.
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