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Recently, various nanomaterials exhibiting interesting properties have been
developed and extensively studied, but the general size of such nanomaterials is too small to
exhibit large light-matter interactions. In this study, in order to solve this issue, we have
proposed and demonstrated several novel platforms with a combination of nanomaterials and
nanophotonics having strong light confinement. As a concrete example, we applied our original
approach of the nanowire-induced nanocavity formation technique to various nanowires operating at a
wide variety of wavelengths, and achieved device operations including lasers, switches, and
photo-detectors. In addition, we fabricated graphene-loaded sub-wavelength plasmonic waveguides as
another platform, and achieved all-optical switching operation with record-low consumption energy as

any switches operating at pico-seconds or less.
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