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Development of highly efficient micro thermal reactors with thermoplasmonics of
transition metal nitrides
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In the present stud%, we first clarified the fundamental properties of
plasmonic titanium nitride nanoparticles, which absorb light in the visible to near-infrared
wavelength range extremely efficiently and convert it into heat through both numerical calculations
and experiments. Based on this knowledge, we designed and fabricated a "high-efficiency micro
photothermal conversion device" in which titanium nitride nanoparticles are periodically arranged on
a substrate on the order of micrometers, and demonstrated that the device can effectively perform
optical heating in a small area by conducting demonstration experiments to induce various thermal
reactions.
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