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Abstract

radiation tolerance, lightweight, and high specific power density. They have potential as space solar cells with
high end-of life performance. In this study we investigated the radiation response of thin film solar cell based
on hydrogenated amorphous silicon (a-Si) alloy. We report the radiation tolerance of a-Si solar cells superior to
crystalline silicon solar cells and remarkable recovery from radiation-induced degradation by thermal

annealing at low temperatures.
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Fig.1 Schematic of structure of a-S1 solar cell.
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Fig.2 Schematic of structure of a-Si solar cell.
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Fig.3 Typical electrical performance of a-Si solar cell.
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Table | Experimental conditions of electron and proton irradiations.

Electron Proton
Energy, MeV 0.5,1,2 0.38,1,3,10
Fluence, cm™ 1E13, 1E14, 3E14, 1E15, 3E15, 1El6 1E11, 1E12, 1E13, 3E13, 1E14, 5E14
Ambient atmosphere N, gas Vacuum
Temperature Room temperature Room temperature
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Fig.7 Changes in maximum power Pmax as a function
of particle fluence. (Company A)
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Fig.10 Changes in open circuit voltage Voc as a function
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Fig.12 Changes in fill factor FF as a function of particle
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Fig.13 Recovery of electrical performance by thermal  Fig.14 Rebovery of I-V curve by thermal annealing at

anpnealing at 100°C. Irradiated proton energy was 100°C. Irradiated proton energy was 3MeV.
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