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Abstract

A three-dimensional electrostatic numerical tool has been developed to evaluate a spacecraft and Hall thruster plume interactions
for a satellite design. In this tool, Particle-In-Cell method is adopted to solve trajectories of beam and charge exchange ions under
electrostatic field self-consistently. Particle tracking method is adopted to reduce numerical costs, which evaluates the ion
impingement torque, sputtering rates of surface materials. We validated the tool by comparing experimental data from ground tests
and in-orbit operation with numerical results for SPT-100 Hall thruster: angular distribution of the plume ions, the impingement
torque and the sputtering rates on the solar array paddle for a large-scale geosyncronous satellite.
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