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Abstract

The effects of proton- or electron- irradiation on the solar cell properties of Cu,ZnSnS4 (CZTS) solar cells were
investigated. The normalized solar cell performance improved when fluence values were less than 10'2 cm™ for proton
irradiation or 10'* cm2 for electron irradiation, which can be attributed to the soaking effect of particle bombardment.
Then, the normalized efficiency of CZTS solar cells decreased when fluence was greater than 102 cm™? for proton
irradiation or ~10'° cm? for electron irradiation. The CZTS solar cell performance strongly depends on the PL intensity,
and the 1.2 eV PL peak intensity tended to decrease with increasing irradiation fluence, possibly because of the reduced
number of Cugz, defects. This study partially clarifies the degradation mechanism of CZTS solar cells and constitutes the
first step towards not only commercial use on the ground but also for space applications. A further in-depth investigation
is needed to reveal the degradation region and mechanisms in CZTS solar cells.
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Fig.1. Normalized (a) Voc, (b) Jsc, and (c) n values
of proton-irradiated CZTS solar cells as a function

of irradiation fluence.
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Fig.2. Normalized (a) Voc, (b) Jsc, and (c) 1 values
of electron-irradiated CZTS solar cells as a function

of irradiation fluence.
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Fig.3. Representative JV curves of CZTS

solar cells before/after electron irradiation.
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