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Increased Quantum Yield of (ZnSe).(Cu(In,Ga)Se;)i., Thin Film Photocathode by Introduction
of Composition Gradient Structure ('Research Center for Advanced Science and Technology,
The University of Tokyo) OTsutomu Minegishi,' Shingi Yamaguchi,' Masakazu Sugiyama,'

(ZnSe)«(Cu(In,Ga)Se»)1-x (ZnSe-CIGS) is one of the promising candidates of photocathode
for hydrogen production from water under sunlight because of its long absorption edge
wavelength of ~900 nm and high onset potential of >1.0 V vs. RHE. However, ZnSe-CIGS
based photocathode showed incident photon-to-current conversion efficiency (IPCE) of <65%
due to the relatively small size of grains. Te addition during ZnSe-CIGS film deposition
resulted in increased size of grains and allowed us to prepare the film at lower temperature.
The Te added ZnSe-CIGS based photocathode prepared under optimized conditions showed
compositional gradient in In/Ga compositional ratio, and the photocathode showed The IPCE
value of 89% at 540 nm, which makes us expect an almost 100% internal quantum efficiency,
considering the existence of surface modifiers.
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Fig. IPCEs of ZnSe-CIGS
thin film photocathodes.
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