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Abstract

development and their various applications have also been explored. Here, various types of mid-infrared absorbing

In recent years, with the advancement of metamaterials, mid-infrared metasurfaces have achieved fast

metasurfaces with their mechanisms are introduced. Then, some application methods and advantages of the absorbing

metasurfaces in thermal radiation, thermal camouflage, and detectors are summarized. At last, the existing challenges are

summarized and further applications are prospected.
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Fig. 1 Narrowband metamaterial absorbers. (a)(b) A perfect absorber with a metal/dielectric/metal structure™"; (¢)(d) a narrowband

perfect absorber consisting of metallic cylinder arrays™™; (e)(f) an all-dielectric perfect absorber™”
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Fig. 2 Broadband metasurface absorbers. (a)(b) Multi-wavelength absorbers consisting of structures of different sizes squeezed in one

unit™; (¢)(d) a broadband absorber based on a 3-layer cross structure with different geometrical parameters™; (e)(f) broadband

absorbers based on the slow light effect™”
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Fig. 3 Broadband absorbers based on multilayer films. (a)(b) A broadband mid-infrared absorber formed by a multilayer BaF,/NiCr

structure™’; (¢)(d) a broadband visible light absorber formed by a SiO,/Ti structure™; (e)(f) dual- band absorption in the mid-

infrared band realized by zero refractive index of SiO, and Berreman mode™
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Fig. 5 Modulations of mid-infrared thermal radiation sources. (a)(b) Using photonic crystals constructed by multiple quantum well

materials for narrow-band thermal radiation™’; (¢)(d) using ENZ materials for directional thermal radiation™”; (e)(f) a periodically

rotating nanorod array and its spin-projected dispersion spectra in the far filed™”’
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(b) measurements of infrared emissivity spectrum and microwave absorption spectrum; (c) simulated infrared and microwave
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