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8~14 pum P BLAY AR . HIRJZIZIE/NT 4.5 pm i,
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7k, AEQREF PEVCr S5 A AZ M Z6AF T, 20500 %t 2 B
I PRtR 2 (TE(transverse electric wave) fil TM(transve-
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sl 4(e)~() s . HAL A 0<60°mf, PEL )2/
TS 2/ R B AR AL IR R E AN B
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ILARBL A A BEIR, PEL IR 216 4 0 Be i IO = T
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Emissivity/a.u.

Thickness of PEI/um
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Ko
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SHIRAERGY PEI 1 J2 5L B X i 0 0 A5 1) 52 i,
K FDTD X H B % 3 73 A 47 BUEL AU (18] 5) .
&l 5(a) AL 5(b) 43 5l 7 T 5.8 pm K (o IR ST
BO AT IE A S R R 50 A . 45860
BT A 7RI B, PEI U )2 X6 H i ) HLA 5
FERAE, 2 5 G 5 B 2 e [  3Z B X
Frids FP AR5, 783 32 0 5 DX 53¢ 1) 55 4 FE B0
%o B S(FE SOMZEH T 9.6 um 4 (GEIKIL
BBOALTEAS T 0 5046, BT PELTEIL
P B A BT AE LA, H035 5 437 1) S A8 A XA
W05 17 FP HeRASE X g v RS 2050y DU By Jp 5 sk
— b, Ry T 8 s HL S R ) P BRBL D, SR A
PR ST (finite element method, FEM) {5 ELAR [R] &5 14
it B [R]SF- 15 D) SRR 08 B (TR 53 rh 2 b
PR AR EEARA ) o A SC(e) FEL 5(6) FraR, BEdh Y
LA FE 2R T 2 2RO fh e R ——F
ML oy F R PR B A A ST L RE DA & 55 FP L4k
T ——Z 2G5 0 53 i S SR AR
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a)
Max.

Cr F
[E|@9.6 pm H|@9.6 pm

E g l )
Cr

x/um x/um
K5 FDTD BAAESAE (a)~(c) FT 5.8, 9.6 pm AL HLIZ |
1639 F PR RERAFE 53 A1 1B (d) ~(F)

24 REMEEEITMHY
R VPR RE AR S s R L1 A1 B B Ak e
K T AR Bt 8~14 pm (K % 21 MR A T3,
G, FEFE R IEIR IR (25+1) °C, AR B (50%+
5%) T, FERE L BN T A AT 5200, B ERRINR B
(37.0+0.5) °C, FEAT BN . anEl 6 i, Pl fg
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BRI T R R T A X PR R A ) PR AR
(37°C), Wi 4 )@ Cr 2 FRIX £ W & % = 26°C(AT=
11°C); X492, 4.5 um PEIL 142 X I 26 LI B
HERFLE 28°C(AT=9°C), 5 2 BRIE 1 i 3 AR B 7
T2 (L A L AL 2T AN 8 0 B, SIESE VR 2 T
A R BEL T A AR L T 0 9°C R S B FiE e 1A
FHEHE 8~14 pm KA HT 11 I B SCI0RE 3 80% 13
SR, L AL MR A AR AR R, H
IORZEHLHE T PET JZ X A 9 A B S5 10 sk 6P B
W5 Cr J2 ML RS RV

Temperature/°C

25

K6 FEMTELLAMANLT RS HOR R

3 Hik

ARFFEAR T —F 3T PEVCr AR LA 2141 et
B IORETRIZ ST . M Ee TR S BUE AU AR
AT, TR R T AT R AT T, B 1 4
J& ) 31 )2 (JE B 100 nm) 5 PEL A JiT)2 (4.5 pm) 1) i
R AR SCIRA5 IR WoR, Sl BRERHTE 3 ANk B
F PR RN €505 & 0.26 | €55 == 0.61 . €51 ~ 0.47
D)L B T IR PR T B o FRE I A A [ s
T2 M — AP FET T C=0 #F C—N
S LTS MR IR B MG R B S A i
FP ILHRAN o SCH0 ) #5745 H A RE S B R e ek
RS HEA S LLAMR YR ), [RIINFH T PELAE N T2 48
LB B LS LA BE AT IR 3 53 b 1 T 22 F
58227755
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Wavelength—selective infrared stealth via subwavelength
polyetherimide/metal composite coatings

ZHANG Xuyang'?, PAN Liang"’, LI Xinru', ZHANG Xuan’, CAI Xiaodong’, WEN Zhengji*’, SHAO Yuchuan"?

1. School of Microelectronics, Shanghai University, Shanghai 201899, China
2. Laboratory of Thin Film Optics, Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800,
China

Abstract Infrared stealth technology aims to avoid detection by suppressing a material's emissivity within the detection waveband.
However, conventional optical films and metasurface technologies struggle to meet the demands for low—cost, large—area infrared stealth
applications. This paper proposes a low—cost infrared stealth composite coating based on polyetherimide (PEI) and metal. Through
theoretical calculations using the Transfer Matrix Method (TMM) and simulation via the Finite—Difference Time—Domain (FDTD)
method, combined with process optimization. The optimal structural parameters were determined to be a 4.5 pum PEI layer on a chromium
(Cr) metal layer. Experimentally fabricated samples demonstrated low average emissivity values in key infrared atmospheric transmission
windows. Specifically, the average emissivities were measured at 0.26 in the 3—5 pm band, 0.61 in the 5—8 pm band, and 0.47 in the 8—
14 pm band. This performance allows the coating to achieve infrared stealth within the typical detection bands. Simultaneously, it enables
effective radiative heat dissipation in non—detection bands. The research elucidated the underlying infrared response mechanism of the
composite coating. It was revealed that the wavelength—selective radiative properties are primarily governed by the synergistic interaction
between the chemical bond vibrational absorption inherent to the PEI material and the Fabry—Perot (FP) resonance modes established
within the layered structure. Furthermore, PEI contributes high mechanical performance to the coating. Its compatibility with low—cost
manufacturing processes enhances its practicality. Consequently, this makes the coating highly suitable for diverse application scenarios.
Notably, the experimental results showed excellent agreement with the simulation and calculation data, which effectively validates the
design methodology employed in this study. Overall, this work provides a novel and promising approach for developing cost—effective
infrared stealth materials. It holds significant potential application value in critical fields such as military stealth and thermal management.

Keywords infrared stealth; polyetherimide; emissivity; selective radiation; low—cost coatings
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