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This study aims to develop numerical simulations to comprehensively
replicate ground-based experiments of Hall thrusters by creating analytical models for key physical
phenomena. Firstly, to analyze anomalous electron transport within Hall thrusters, simulations of
azimuthal plasma oscillations were conducted, revealing that vortex structures downstream of the ion

acceleration region promote electron transport. Additionally, the analysis of plasma-wall
interactions demonstrated that controlling the ion acceleration region could reduce wall ion losses.
These findings were validated through experiments with artificial non-uniformities and control of
the ion acceleration region in Hall thruster test devices. Moreover, a gas flow simulation model for
vacuum test facilities was developed, providing insights to mitigate facility effects.
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