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Abstract:
High-voltage solar array is to be used to reduce power loss in the cables and power systems for SPS.
The negative side of the solar array is usually connected to the spacecraft structure. Since the mobility
of electrons is much larger than that of ions, the main structure of the SPS is biased negatively with
high voltage, which induces ion bombardment to spacecraft structure and causes surface degradation
and contamination. For design of SPS, it is required to know the potential of SPS structure with
respect to the ambient plasma and quantitative estimation of surface plasma effects.
Spacecraft potential biased by the solar array voltage was studied by SFU(Space Flyer Unit), a
retrievable space platform developed in Japan for space science and technology research. The SFU
main body is approximately 4.5 m in diameter and 2.8 m in height. Two solar array paddles 9.7 m in
length and 2.4 m wide were deployed on orbit to generate about 2.8 kW power at 52 V. It carried an
environment diagnostic package which contained plasma probes to study the potential of the SFU. The
signal from the plasma probes indicated that the SFU during the daytime was biased to a negative
voltage comparable to the maximum voltage of the solar arrays.
When spacecraft is negatively biased, the ionospheric ions attack the spacecraft surface. In order to
study the material degradation and contamination by ion bombardment, we have made an experiment
on the effect of irradiation of energetic ions on an aluminum thin film. The sputtering rate and ion
production rate of aluminum attacked by oxygen ions have been obtained experimentally and the
results have been applied to spacecraft with a high-voltage surface orbiting in the ionosphere. For a 1
m diameter sateS.
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