25k F124
2018 £ 12 H

oot 5 &

Electronics Optics & Control

Vol.25 No. 12
Dec. 2018

SRR E 2, 2308, F HOR. 7T ot/ 0500 Bt e Rt [ T]. RG-S4 ,2018, 25(12) :94-97. WANG Y D, LI W Q, MENG
Q B. Design of a visible light/LWIR dual-band mutual path optical system[ J]. Electronics Optics & Control, 2018,25(12) ;94-97.

A Lt/ 4T 9N B B SR B S R

EEH, ExR, EER
(LT AR, B 50 210000; 2. F I ZS Tolk 4R B B9 R i SIS A& BRI T, TS 156 471000)

i E: AN S RESFLBRAAFAAAERR ARRBRARBELZRSTRNA, AETHHALF AL, R
HERLZE BB LGRS Tk, FATAE Kk sh B ob i, &4 T Tk Kk 4osh AR eh 74T X
KF ARG AR RRBES TR KRR LI B MM Z AR T2 LR~ B, LT AARA LSRR AA
&t Hi LA AR AT TR 0.55~0.75 pm, KE 4P TAEKET.5~9.5 pm, A KA 120 mm,
F#A42.8, TRLAZSBHKATEREI Ip/mm &£ 0.5 AL, |kiksrsMEid B ETHRHRE 1T lp/mm & 42 0.4
Al -40~ +60 C TR AR RNE#E,
REIR Sk R, TRk, Kikaosh
hESES: TN215 NXEREG: A

Design of a Visible Light/LWIR Dual-Band Mutual
Path Optical System

doi:10.3969/j. issn. 1671 —637X.2018. 12. 020

WANG Yi-dong', MENG Qing-bin’
(1. Nanjing University of Science and Technology, Nanjing 210000, China;

LI Wen-qiang’,

2. Luoyang Institute of Electro-Optical Equipment, AVIC, Luoyang 471000, China)
Abstract; To solve the problems of large volume and chromatic aberration in the distributed-aperture optical
system working in multi-waveband environment, a refractive optical system is proposed as an alternative,
in which the visible light and Long Wave Infrared( LWIR) share the mutual aperture and prism splitter. The
mutual optical path of different wavebands is realized by utilizing certain kinds of materials that both visible
light and LWIR can pass through. The optical system adopts the passive athermalization design. The design
result suggests that, for the visible light working in the range of 0.55 ~0.75 ym and LWIR working in the
range of 7.5 ~9.5 um, their focal length is 120 mm and the F number is 2. 8. The MTF for visible light is
above 0.5 at a spatial frequency of 90 lp/mm, while the MTF for LWIR is above 0.4 at a spatial frequency

of 17 lp/mm. Athermalization is realized in the temperature range of —40 ~ +60 C.
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Table 1 Design parameters of the optical system
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M/ ((°) x(°)) 5.04 x2.83
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Fig.3 Optical system after athermalization design
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Fig.4 Curve of modulation transfer function of the system
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