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Simulation of Lunar Surface Charging Based on SPIS
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ABSTRACT: The paper aims to study the situation of spacecraft surface charging and discharging under different plasma envi-
ronments on the lunar surface. The SPIS software developed by ESA was used to model and simulate. By analyzing the types
and sizes of surface currents, the general charging and discharging laws in different environments were obtained. There was a
risk of surface charging for the lunar surface probe. The surface charging potentials of the magnetic sheath, magnetic tail lobe,
plasma sheet and solar wind were significantly different under four different typical plasma environments, and the charging po-
tentials at the junction were gradually changed with uneven distribution. The surface charging potential range was about —1784
to142 V. lIlumination conditions can significantly affect the surface potential of the detector, and the charging potential in specia
areas will be affected by the new small-scale plasma environment formed by charging and discharging effects in adjacent areas.
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Fig.1 Detector model nodes and plasma environment
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Tab.1 Environment parameters of typical magnetosphere
and solar wind plasma
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Tab.2 Node simulation results on surface charging of spacecraft
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Fig.3 Charging current distribution in magnetic sheath layer
environment: a) node 1 without light; b) node 2 with light
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