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Plasmonic/dielectric nanostructures for heat/light managements inspired by the
plasmonic meso-grating
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Inspired by the filter action of the metal meso-grating structure, we
studied metal and dielectric nanostructures that contribute to optical / thermal management. We
first developed high-aspect-ratio (deep groove) trench and nanorod array structures, where we
actively utilize photothermal conversion. It was also shown that light-heat conversion can be
realized in a wide wavelength range of visible light by using titanium nitride. Furthermore, we
found that tall aluminum nanoparticles exhibited the Fano-type resonance due to in-plane and
out-of-plane plasmonic mode interference, causing out-of-plane asymmetric light scattering.
Furthermore, as a new structure for controlling scattered light, a non-Bravais type nano-antenna
having two different lattice points in a unit lattice was manufactured.
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