£33 FHoW S S TEAN ) Vol. 53,No. 6
2023 4E 6 f LASER & INFRARED June,2023
T EHE:1001-5078 (2023 )06-0939-06 CEH A

— B 2B AL ANt RGBT

¥ W AR T
(A HARBIIIR , ALt 100015)

i EARBAONSTBERTN ARG BT mEERAER RS REE, £ FEH
— P HRMETH S ERER NTHEEL T RARENERAETERAF, AXRET —
MERALZERPRANRNBFARGEREGERELFRAA, B —E RN BRI ES
REFEMNBFEEERRFATRE, N\TTHRRE - BN S ERREEE, ZEAHE XA B W
BEHRANFRR, EES N TR LSRN O ENE, A A LIE —Hirm 8
NEREEHT, 2 EES20 mm, 04200 mm, F 3 h 2.6, KERGEN %R HE

e ¥ 5 R 28 KR S B B, T R R IER A e, LA B

BAEEK RS ERFR,H

RAGEAHE KEAES ZHEEIRRNEER,

R : L% B R A AR
RESES . TN216;0436  THERFRIRAD:A

DOI:10.3969/]. issn. 1001-5078. 2023. 06. 020

Design of a multispectral infrared imaging optical system

PENG Qing-qing, DU Xiao-yu
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract:In order to improve long-range infrared target detection and recognition, besides the traditional measures

such as increasing the focal length and effective aperture, it is necessary to further obtain the multi-spectral informa-

tion of the target,so as to distinguish the target with different radiation characteristics from the background. In this pa-

per,a multispectral infrared detector and prism rotating image shift imaging optical system is proposed. The infrared

radiation energy of the same target is converged to different spectral regions of the detector for imaging, thus obtain

multispectral imaging information of the same target. The system adopts coaxial reflective optics,which has two infrared

detectors with 8 different spectral sections. The information of 8 spectral sections of the same target can be obtained by

prism rotation. The focal length of the system is 520 mm, the effective aperture is 200 mm, and the F number is

2. 6. The optical structure of the system is compact,the prism rotation corresponds to the detector imaging in real time,

there is no imaging delay and image rotation,and it has the characteristics of large aperture,long focal length, multiple

spectral segments,etc. , which meets the system requirements of high resolution, long operating distance and multi-

spectral information acquisition.
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Fig. 1 The dewar plot of the cooled infrared detector
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Fig. 2 The spectral band distribution diagram
of the cooled infrared detector
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Fig. 3 Schematic diagram of scan mirror
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Fig 4 Schematic diagram of optical wedge
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Fig. 5 Schematic diagram of rotating refracting prism
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Tab. 1 Parameters of optical system

ZHL Ttem B Value
it Spectral band /pm 3~5,8~12
2l Focal length /mm 520

F number F/2.6

Effective aperture/mm 200
1ELJE 5 il Temperature range/°C —40 ~ +60
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Fig. 6 The layout of the optical system
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Fig. 7 Schematic diagram of rotating refracting prism
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Fig. 8 Schematic diagram of prism rotation control frequency
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Fig. 9 The 3D layout of the optical system
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Fig. 10 MTF curves of MW optical system
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Fig. 11 MTF curves of LW optical system
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