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electron and proton fluence under different energies
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Fig. 2 Spectral response degradations by electron radiation
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Table 1  Fitting values for GaAs solar cells
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STUDY ON DISPLACEMENT DAMAGE EFFECTS OF SPACE TRIPLE-
JUNCTION GaAs SOLAR CELLS

Gao Xin', Yang Shengsheng’, Feng Zhanzu', Cui Xinyu’, Wang Jun®, Cao Zhou’
(1. Science and Technology on Material Performance Evaluating in Space Environment Laboratory , Lanzhou Institute of Physics ,

Lanzhou 730000, China; 2. Science and Technology on Vacuum & Cryogenics Technology and Physics Laboratory , Lanzhou Institute of
Physics , Lanzhou 730000, China; 3. Tianjin Institute of Power Sources , Tianjin 300384, China)

Abstract: Space-graded triple-junction GaAs solar cells, produced by MOCVD, are evaluated through different energy
electron and proton- irradiations to obtain the degradation data of the short circuit current, open circuit voltage and
maximum power. The degradations relations at different electron or proton energies can be correlated with displacement
damage dose. The performance prediction of the solar cell in space can be matched very well to the on-flight data from a
high-voltage solar array of a China GEO satellite using the degradation relations. This study provides reference data for the
design of these GaAs solar arrays in the typical space radiation environments to ensure the reliability of on-orbit spacecrafts.

Keywords: solar cell; GaAs; radiation effect; displacement damage dose; prediction



