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Controlling of thermal radiation spectrum using super-insulation multilayer
photonic crystals composed of silica aerogel
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Generally, energy transport of thermal radiation is determined by the
temperature and physical properties of the materials, but it is possible to transport energy
effectively by controlling the wavelength distribution (spectrum) of the thermal radiation
intensity.

The “ photonic structure” can be made to have almost zero transmittance in a specific wavelength
region by using a periodic multilayer film. In this research, we realize a photonic structure using
silica-aerogel with extremely low refractive index and thermal conductivity. This device makes it
possible to extract only heat radiation in a specific wavelength range, because heat transfer from
the surface is small. This makes it possible to realize highly efficient heat transfer control using

only effective heat radiation, which is not possible with conventional technologies.
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Fig. 1 Concept of this study
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Fig. 3 Simulated transmittance spectra
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Fig. 4 Reflectance spectrum of each period 1D photonic crystal consist of Silica-aerogel/Si
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