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Dual-band narrowband thermal emitter designed based on multi-
objective particle swarm optimization
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Abstract: Dual-band thermal emitters with narrow bandwidths are important in various applications in the infrared
field, such as in infrared sensing and infrared imaging. However, conditions for narrowband emission in different wave-
lengths can conflict with each other, making it difficult to achieve dual-band emitter. In this paper, a new type of lithog-
raphy-free infrared dual-band thermal emitter is proposed, which consists of alternately deposited Ge and YDbF, films on
Al films. The narrowband emission characteristics stem from the Tamm plasmon polaritons (TPP) that can be excited
by the distributed Bragg reflector and the Al substrate under certain conditions. The geometric parameters are optimized
using multi-objective particle swarm optimization. The experimental results confirm that dual-band emitter can simulta-
neously exhibit narrowband emitter characteristics in both mid-wave infrared (MWIR) and long-wave infrared (LWIR)
regions. The proposed method can be used in the design of multi-band emitssion modulation applications, which can be

W #m HEB :2024- 04- 16, & B H A : 2024- 09- 28 Received date:2024- 04- 16, Revised date:2024- 09- 28

EeTH . HEE LI LTI H (2022YFA1404701, 2017YFA0205800) , [H 5% [ SR Bl 2% 3k 4 30 H (62075231) , k= g 1l BE 25 350 H
(20JC1414603).

Foundation items : Supported by the National Key R&D Program of China (2022YFA 1404701, 2017YFA0205800) , National Natural Science Foun-
dation of China (62075231), Shanghai Science and Technology Committee (20JC1414603)

{E& & A (Biography) : B T 5 (1996 — ) , 53, W mg i FHOA , B A=, b 25007, F2 200 50 000K HEAR 25 M PR S 4% . E-mail: qiugianli@mail.
sitp. ac. cn

“{Bi4EZH (Corresponding authors) : E-mail: sunny@mail. sitp. ac. cn;jmhao@fudan. edu. cn



1 LT 4 5 2 R W Tt 44 %

applied in the fields of multi-gas sensing and multi-band infrared camouflage.

Key words: dual-band narrowband thermal emitter, multi-objective particle swarm algorithm, long-wave infrared
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Fig. 3 Geometrical parameters and emission spectra of thermal emitters in the set of optimal solutions: (a) Schematic of the opti-

mized dual-band emitter; (b) emission spectrum of thermal emitter A; (c) emission spectrum of thermal emitter B; (d) emission

spectrum of thermal emitter C
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