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ABSTRACT: To explore high—performance infrared stealth materials with a simple structure,
simple preparation process, and low cost, the influence of an Fabry—Perot cavity (F-P) resona-
tor on infrared emissivity was analyzed based on theoretical research on a four-layer silicon car-
bide metal film structure. Accordingly, a four—layer film structure based on a ceramic silicon car—
bide and silver metal films was designed. Furthermore, infrared emission spectroscopy of the pro-
posed structure was simulated using the FDTD solution software. Results showed that the infra-
red emissivity of the structure significantly decreases in the 3~5 ym and 8~14 pm bands, with
the highest infrared emissivity of a single wavelength being only 0.18 and 0.07 respectively. While
at resonant wavelength of 4.3 pm and 8 pm, the emissivity decreases by 85% and 46% respective—

ly. To reduce processing costs, replacing the specific silver layer with an iron or copper layer
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does not result in significant changes in the infrared emissivity. The structure is prepared by the

magnetron sputtering method, and it has remarkably low infrared emission characteristics com-

pared with those of the control group.
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Fig. 2 Comparison of infrared emission spectrum of the
initial and optimized structures

of SiC-Ag four-layer film

F A 4 8 B RN, 45K F-P I, 2
BETF AT G 5 B P R SRR I B S R
B Horf, F-P R (45 45 5 A5 Y FL G I8 A TR )2
RHRAEZERFFEHBE T, =R REA,
1 S U B S Sl R O
1768 T 4 i 7 Wb 3k R e X v O U0 R AT IR, A
S B A A R A AR, DT S B R R
FEyThhe. K343 pm A8 pm ik SiC-Ag P JZ K
SER I N 0 A

(¢) HRALRTTES umid

() PRAJE1ES pmith

3 SiC-Ag M = B5 £ 4 7 185 4= R v e Ak B BE 358 92 7

Fig. 3 Electric field intensity distribution of the SiC-Ag four-layer film structure at the resonant absorption peak
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Fig. 4 Infrared emission spectrum of SiC-Ag four-layer film structure with the thickness alteration of each film layer
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