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To improve device properties based on wide—?ap chalcopyrite CuGaSe2 (CGS)
for photoelectrochemical (PEC§ water splitting, a high-quality single crystal was prepared. PEC
hydrogen production was successfully demonstrated by applying appropriate post treatments to the
wafer based on the thus-obtained CuGaSe2 single crystal. Moreover, we found influences of cutting
directions of the single crystalline ingot on properties of PEC water reduction. Analyses of the
single crystalline wafers indicated that formation of a cupper deficient layer (CDL) was effective
for induction of efficient PEC functions. Based on this finding, PEC activity for water reduction
over a CuGaSe2 thin film was evaluated with focusing on the impact of a CDL intentionally loaded on
the top of the CuGaSe2 film. As a result, the CDL with an appropriate thickness was found to be
effective for achieving a large current flow and relatively positive photocurrent onset.
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