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Research for high-efficiency plasmon conversion using 3D-photonic nanographene
and application to photo-catalysis
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Titanium oxide and metal-encapsulated three-dimensional graphene function as
an effective photocatalyst for hydrogen production, but their activation energy requires photon
energy of 3.2 eV (385 nm) or higher.

In this study, we investigated the catalytic reaction mechanism of metal-encapsulated
three-dimensional graphene, and used two-photon absorption in a strong re-radiation field (proximity
field) realized by a zone plate-type two-dimensional photonic structure. It was demonstrated that
highly efficient hydrogen generation can occur even in the infrared region light where no

photocatalytic reaction occurs.
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