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Measurement of Charge Absorption by Arc Plasma on Solar Array Surface
in GEO Plasma Environment
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Member

Late in 1990, a short circuit accident occurred on a GEO satellite due to sustained arc on high voltage solar array. The arc

plasma generated by a trigger arc absorbs the electrical charge on coverglass and the conductivity increases. The high density arc

plasma short-circuits the adjacent array strings and the solar array supplies the current to the trigger arc, that becomes the

sustained arc. The purpose of this paper is to investigate the charge absorption by the arc plasma via a laboratory experiment.

Solar array coupons are irradiated by an energetic electron beam in a vacuum chamber. The amount of charge absorbed by the arc

plasma is proportional to the differential voltage before the arc. When the initial energy of the trigger arc is small, the charge

absorption depends on the distribution of surface potential.
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Fig. 1. Cross sectional view of solar array.
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Fig. 2. Photograph of solar array coupon (the area of
potential measurement is shown in a white box, size is

in mm).
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Table 1. Conditions of experiment.
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Fig. 4. Distribution of differential voltage before arc (a), charge absorbed by arc plasma (b), and fraction of charge absorbed by

arc plasma (c) for electron energy of 4keV.
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Fig. 7. Distribution of differential voltage before arc (a), charge absorbed by arc plasma (b), and fraction of charge absorbed by

arc plasma (c) for electron energy of 6keV.
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Fig. 9. Distribution of differential voltage before arc and fraction of charge absorbed by arc plasma for different arc positions

(arc positions are marked by stars).
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