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Researches on photonic and phononic nanostructures, and related subjects towards innovative device technologies
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IPhotonic nanostructures and topological
wave engineering

Photonic crystals are artificial optical materials possessing a
wavelength-scale periodic structure in refractive index. Novel optical
functionalities and unique optical phenomena can be realized using
photonic crystals. Our research focuses on the control of light and
light-matter interactions by using photonic nanostructures including
photonic crystals, especially, aiming at the development of novel
light-emitting devices and quantum optical devices. We are also
interested in the generation of unconventional optical beams,

such as optical vortexes and Poincare beams, utilizing photonic
nanostructures and in their applications. Moreover, we are exploring
topological wave engineering aiming at realizing novel control of
light, sound, and elastic waves using the concept of topology. We
expect the unique features will lead breakthroughs of the device
technologies in various fields.

IPhononic nanostructures for thermal management
and energy harvesting applications

Advanced thermal phonon control technology using phononic
nanostructures contributes to our society in various aspects,
including solving heat dissipation problems in optical and electronic
devices, develop the smart community by energy harvesting,

and more effective use of energy. In fundamental researches, we
explore novel thermal conduction physics and heat flux controlling
technology beyond conventional methods using the ballistic

and wave nature of thermal phonons. In applications, based on
knowledge and technology, we develop energy-autonomous sensing
systems by academia-industry cooperation.
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Control of light and elastic wave based on the
concept of topology
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