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Development of spacecraft environment plasma simulator
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In the space development and utilization, it is very important to understand the interactions between spacecraft/structures ar
space plasma environment. In order to evaluate the spacecraft-plasma interactions quantitatively, we aim to develop a plasn
simulator for spacecraft environment by making the most use of the conventional full-particle simulations and the spacecraft mod
eling developed for MUSCAT which has been developed for the spacecraft charging analysis. The development of the simulatc
is supported by JAXA/JEDI and it can be regarded as a numerical chamber in which we can virtually perform space experiment
and analyze the temporal and spatial evolution of spacecraft-plasma interactions. The simulator will be able to provide funda
mental data regarding various engineering aspects, which will be useful and important information in determining designs an
detailed specifications of spacecraft and space systems. In the present paper, we will briefly introduce the plasma simulator. £
one of the simulation models, we adopted a model of heavy ions emission from ion propulsion engine. From the thruster, we emi
heavy ions for the propulsion and simultaneously thermal electrons for the charge neutralization. In the computer experiment:
we emit the same amount of ion and electron currents from the ion engine to establish the charge neutralization in its vicinity
We focus on the charge neutralization process near the spacecraft surface in terms of dynamics of ion beam and electrons.
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