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Large-Scale Particle Simulations on Spacecraft Interactions with Extreme Space
Plasma Environment
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We study the scientific spacecraft interactions with near-Sun plasma environment
via three-dimensional electromagnetic plasma particles simulations. The major results of the present
study are summarized as below, and the obtained knowledge is applicable to future scientific spacecraft
design. 1. Although a large flux of photoelectrons is emitted from s spacecraft, the spacecraft in
near-Sun environment charges negativelg due to space-charge effects associated with the emitted
electrons. 2. The photoelectron distribution shows clear asymmetry near the spacecraft due to an ambient
electric field associated with the plasma convection. This environmental asymmetry results in an intense
spurious electric field of 100 mV/m. 3. The large flux of photoelectrons causes local magnetic
perturbation around the spacecraft, which is in the order of a few nT.
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