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[Abstract] Ga,O; is active for overall photocatalytic water splitting reaction. Its activity
drastically enhanced by Ca and Zn ion-doping and the quantum efficiency reaches > 70%. In
this work, we investigated the mechanism of the enhancement by using time-resolved visible
to mid-IR absorption spectroscopy. We found that the photogenerated electrons are surviving
as free and/or shallowly trapped electrons in Ga,0s, and their lifetime is drastically elongated
by Zn and Ca doping. The longer lifetime is responsible for the activity enhancement.
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Figure 1. Transient absorption spectra of Ga,0;
(A) and (Ca, Zn)-doped Ga,0O; (B) powder
photocatalysts excited by 266 nm laser pulses.
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Figure 2. Decay of transient absorption of free
electrons and/or shallowly trapped electrons (at
2000 crn'l) in Ga,0; and (Ca, Zn)-doped Ga,0;
powders excited by 266 nm laser pulses.
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