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Thermal environment-responsive smart metamaterials
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In this research, we proposed a thermal environment-responsive smart
metamaterial that can be adjusted to various optical characteristics and conducted empirical
research on thermal spectrum control. The metamaterial is composed of laminated structure with “ gas

(air)” as a dielectric variable nanogap and passively deforms its structure in response to
environmental changes and uses the energy of the environment appropriately. A metamaterial combining
a cross-structured metal pattern and a bimetal movable structure was prepared, and the optical
characteristics were evaluated. It was confirmed that the transmittance changes reversibly in the
near-infrared light region while maintaining transparency in the visible light region with respect
to changes in the ambient temperature.
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