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Characteristics plasma environment isolated
conductor surface charging time domain*
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Abstract

Spacecraft surface charging and discharging in a plasma environment are affected by many factors, and the charging time is an

important factor to influence the discharging frequency. In this paper, considering microstructure and material parameters of the plasma

characteristics, appling the principles of mechanics to each particle, and using statistical methods, the expression of isolated conductor

ball surface charging potential time-domain is deduced. Using the general expression of voltage, we deduce the expression of the

time domain of electrostatic charging quantity of isolated conducting sphere and the expression of the time domain of the electrostatic

field energy. Taking low earth orbit and geosynchronous orbit for example, we discuss the potential of isolated conducting sphere,

static load and the characteristics of the electrostatic field energy. The influences of space environment parameters and the size of the

conducting sphere radius on surface charging are analyzed. The laws of the time domain of isolated conductor surface charging in

plasma environment are summarized.
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