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Abstract

The silicon carbide with periodic structures shows good thermal radiation performance in the
infrared band, and has important applications in thermal radiation source. This paper reviews the
research status of one-dimensional and two-dimensional SiC thermal radiation structures and
discusses the development trend based on SiC periodic structures.
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BT B B RGE Bl T P AR AR SRR e AR I, REVMERIREE &S T AR, R A WY
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Figure 1. (a) Surface profile of the SiC grating measured by atomic force microscopy; (b) spectral reflectivity of the grating
and of the plane surface for p polarization at near normal incidence
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Figure 2. (a) Structure diagram of SiC grating; (b) comparison of theoretical and experimental absorption at 30° and 45° in-
cident angles
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Figure 3. Angular dependence of the absorptance of a SiC linear grating for s and p polarizations
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Figure 4. (a) a layer of SiC structure coated on the ZnSe and KBr one-dimensional periodic structures; (b) the emissivity of the TE
wave and the TM wave at different angles
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Figure 5. (a) two-layer structure of one dimension; (b) emissivity spectrum of TE and TM wave
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Figure 6. (a) Finite multilayer structure made of N layers of SiC microparticles separated by a distance of d and embedded in a ZnSe
background medium; (b) comparison of spectral emissivity at different layers wavelengths
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Figure 7. (a) Schematic representation of the geometry considered; (b) spectral-normal emissivity with a SiC film of thickness d =
1.25 um on the top (solid), a SiC film of thickness d = 7 um at the bottom (dash), and two SiC films on both sides simultaneously
(dot)
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56 IE BH 38 ) FH R PR S B IR s, AT DATESSOR IS T F B i 00y e v ok H AR S AR T AR, T
AN 52 B 3 B SR N PR AR T PR R BR
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Figure 8. Schematic representation of the geometry considered
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Figure 9. (a) Sketch of the geometry of two SiC-SiO, multilayer structures separated by a separation distance d; (b) distribu-
tion of transmission coefficient between SiC-SiO, multiayer structures at d = 100 nm
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Figure 10. (a) Resonance grating and SiC plate structure; (b) absorption spectrum
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Figure 11. (a) SEM image of CRC structure upon SiC; (b) caculated and experimental directional emissivity at the peak
frequency
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Figure 12. (a) SEM image of CRC structure upon SiC; (b) measurement (dots) and calculation (dashed line) of the emissivi-
ty spectrum in the direction normal to the surface
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Figure 13. (a) Sketch of two porous SiC slabs with different temperatures separated by a vacuum gap, (b) heat flux between
two porous SiC slabs over distance normalized black bodies
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Figure 14. (a) Sketch of a hyperbolic material consisting of a periodical array of nanowires; (b) heat transfer coefficient va-
ries with separation distance d for two hyperbolic materials normalized to the value for two bulk SiC media
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