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Abstract

The neutralization of ion thruster is controlled by the equivalent currents from the ion thruster of fast ion beam from the ion source
and of thermal electron from the neutralizer. In normal operation of ion thruster, i.e., complete neutralization of ion thruster, the
spacecraft potential is maintained at approximately 0 V due to the balance of the currents emitting from the spacecraft, and the
plasma plume with positive potential is formed downstream of the thruster. The difference of potentials between the spacecraft and
the plume will accelerate the thermal propellant ions in the plume toward the spacecraft, and the backflow of the ions can cause
surface erosion of the spacecraft mostly around the ion thruster due to the impingement of the ions. The energy of the backflow ions
is determined by the difference of the two potentials. Therefore, the correlation between the spacecraft potential and the plume
potential should be evaluated. In this paper, by using a three-dimensional full Particle-In-Cell code, we numerically reproduce
complete neutralization of a virtual small ion thruster to evaluate physical process of the neutralization, and estimation of the
spacecraft potential and the plume potential is also performed.
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