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Hydrogen production from water using sunlight is highly required, and the most important issue is the development
of a visible light photocatalyst for oxidizing water. Plasmonic photocatalysts utilizing the localized surface plasmon
resonance (LSPR) of gold nanoparticles, are studied as novel photocatalysts. Efficient charge separation by smooth
interfacial electron transfer is essential to achieve highly active plasmonic photocatalysts. Thus, this study focused on
the interface at the atomic level and on the anisotropy of the gold nanoparticles.

We found that a heteroepitaxial (HEPI) junction between SrTiOs and Au forms truncated pyramidal anisotropy
with facets. As a result, the activity for the oxidation of water was dramatically enhanced. Further, the crystal form
effect on the photocatalytic activity of Au/TiO, was investigated. The detailed analysis clarified that four unit cells of
Au(111) planes and three unit cells of rutile-TiO2(110) planes construct the HEPI junction. This domain matching
HEPI junction induces the facets in the gold nanoparticles, and the formation of LSPR hot spots results in the
expression of the high activity. The concept of the domain matching HEPI junction dramatically increases the range
of material choices, and this effect is attributed to a series of physical processes common to many hot electron transfer-
type plasmonic photocatalysts, resulting in highly active photocatalysts. We believe that this study would provide a
new design principle for a highly activated plasmonic photocatalysts.




