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A three-dimensional Particle-In-Cell plasma code is now being developed to analyze spacecraft-plasma

interaction qualitatively. The goal of the development of the code is that we can analyze spacecraft charging and

interaction between spacecraft and ion engine plasma plume by using the code. At present, we developed

fundamental numerical functions for spacecraft charging analysis and validated the numerical results by

comparing other numerical results and experimental ones. The application of the code to an analysis of plasma

probe on-board spacecraft was tried and further analysis is scheduled using these results as the first stage of the

development of the code. In this paper, we mentioned about these results and the overall development tasks of

the code.
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Table 1. Computation Parameters
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Fig.1 Numerical results of temporal evolution of the floating
potential of the conductive satellite model and the current
densities of ambient ions and electrons into the model.
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Fig. 2 IV characteristic curves obtained by the MUSCAT
simulation and the validation experiment of the code.
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Fig. 3 IV characteristic curve of this simulation.
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Fig. 4 Numerical results of the floating potential of the three
conductive objects. The one side of the “Body 3” is 4V biased
to its floating potential.
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Fig. 5 Numerical results of the floating potential of the three

conductive objects at 3000 steps. The upper side of the “Body

3”1is -4V biased to its floating potential.
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Table 2 Computation parameters for PEE test.
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Fig. 6 Numerical result of spatial distribution of the electric potential
with PEE function.

At=3.0x10-7

] T T T

——

body potential, V

AEFRHELL

W S V—- |

0 200 400 600 800 1000
step

Fig. 7 Numerical results of temporal evolution of the floating
potential of the satellite model with or without PEE function.
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Fig. 8 Schematic image of the “REIMEI” spacecraft (top) and the
numerical model of this simulation (bottom).

Table 3 Computation parameters for the “REIMEI” probe analysis.
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Fig. 9 Numerical results of temporal evolution of floating potential
and bias voltage of the probes on-board REIMEL
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Fig. 10 Numerical results of temporal evolution of current collected
by the probes on-board REIMEL
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