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Abstract

The objective of this paper is to clarify the physical process dominating the interaction
between the high-voltage solar array and ambient space plasma, and to get implications
to minimize the risk of electrical discharge. Current-voltage characteristics of array
electrodes in laboratory plasma have been studied in association with the plasma
interaction with high-voltage solar array. An electrode or an array of electrodes
distributed on a dielectric material was used to simulate the inter-connectors of the solar
array panel in space plasma environment. It has been found that the charging effect and
secondary electrons of the dielectric material play an important role in collection of the
electrode current. In the array configuration, the current of each electrode was generally
suppressed as compared with that of single electrode, but a rapid enhancement of the
electrode current was observed when spacing of the electrodes was less than a critical
value. The profiles of potential distribution to suppress the current collection and the
electrical discharge have been identified. These results indicate that we can suppress the
high-voltage plasma interaction and minimize the risk of discharge if we select proper
dielectric material for the panel, proper spacing of the inter-connectors and proper

distribution of the solar array voltage.

*Presented at the 10th SPS Symposium, 2-3 August, 2007
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