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Abstract

The solar cells properties of proton-irradiated NiO/ZnO “visible-light transparent” solar cells are investigated. The
normalized efficiency of NiO/ZnO-related solar cells did not decreased when fluence was greater than ~10'5 cm™ for
proton irradiation. This tendency is quantitatively the better than that of Cu(In,Ga)Se, (CIGS), Cu2ZnSnS,4 (CZTS), and
Si solar cells. One of the origins of low degradation may be due to the total carrier concentration of ZnO photoabsorbing
layer that did not change during irradiation. These results indicate that the NiO/ZnO-related solar cells show excellent
tolerance of proton radiation. This study partially clarifies the degradation mechanism of NiO/ZnO-related 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 NiO/ZnO-related solar cells.
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Figure 1. Normalized (a) open circuit voltage (Voc), (b) short circuit current density (Jsc), (c) fill factor
(FF), and (d) conversion efficiency (1)) values of proton-irradiated NiO/ZnO-related solar cells as a

function of irradiation fluence.
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Figure 2. Carrier concentration of proton-
irradiated ZnO photoabsorbing layer of NiO/ZnO solar
cells as a function of irradiation fluence.
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