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In this study, we explored the science on collective plasmonic modes excited

in periodic array structure (plasmonic array) of metal nanoparticles, to investigate the mechanism
of photoluminescence(PL) enhancement in detail, and to find out new optical phenomena and
applications. We studied the influence of the structure and optical properties of the Al
nanocylinder array on PL enhancement and succeeded in controlling the PL from various emission
centers. In parallel, we developed nano-fabrication processes of arrays for nitride (TiN and ZrN)
and oxide (I1T0) conductors, and non-plasmonic materials (Si and Ti02). We studied light-heat
conversion technology using an array as a new application. Through these studies, we explored the
possibility of the plasmonic array as a platform of light-material interaction.
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