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Elucidating the mechanism of electron transfer between a nanoparticle and a thin
film induced by light and voltage bias
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We have studied the response mechanism of heterogeneous materials to light
and voltage bias. Our theoretical and computational study revealed that the interface region in
heterogeneous systems governs the efficiency of the photoinduced electron transfer and the carrier
distribution generated by bias voltage. Furthermore, a theoretical method based on quantum and
statistical mechanical theories has been developed to investigate a heterostructure-solution
interface. The developed method was applied to elucidate the photoinduced electron transfer from
water to a metal nanoparticle and the property of the heterogeneous electric double layer.
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