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Development and elucidation of highly efficient photoreaction systems using a
strong coupling between nanocavity and plasmon
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We fabricated a titanium oxide electrode that exhibits optical nano-cavity
functionality through a titanium oxide thin film/gold reflective film. Supporting gold nanoparticles
that exhibit localized surface plasmon resonance on this electrode induces modal strong coupling.
When used as a photoanode, this structure significantly enhances the optical electric field compared
to plasmonic electrodes without an optical cavity, thereby increasing the quantum yield of

photocurrent generation using water as an electron source.

In this study, we identified the factors contributing to the enhancement of the optical electric
field in §tr9n? cou?Iing electrodes and achieved greater optical electric field enhancement based on
these principles, leading to increased quantum yield. Furthermore, we demonstrated that quantum
coherence is induced between multiple localized surface plasmons via the cavity, which in turn
enhances the quantum yield of hot carrier generation and electron transfer reactions.
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