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Athermalization Design of Dual-Wavelength Infrared
Optical System

Wang Pengcheng Cao Yang
(Luoyang Institute of Electro-Optical Equipment , Aviation Industry Corporation of China ,
Luoyang, Henan 471009, China)

Abstract The athermalization method for dual-wavelength infrared optical system is introduced. An athermalized
dual-wavelength infrared dual-view optical system is designed. The optical system adopts the passive optical
athermalization technology and a re-imaging system. A passive optical athermalization design of dual-wavelength
infrared optical system is presented by using three common materials Ge, ZnS and ZnSe and two aspherical surfaces.
The results show that the optical system working in the 3.7~4.8 um and 7.7~10.3 pm wavelength bands has a
compact structure and can meet the requirement of 100% cold shield efficiency. The imaging performance of dual-
wavelength infrared optical system is very well in the temperature range from —60 ‘C to 70 C. The correctness and
feasibility of the design method are proved.
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1 HERGERITSH objective lens group eyepiece group
Table 1  Design parameters of the optical system stop
Parameter Value T -
Wavelength /pum 3.7~4.8/7.7~10.3
Focal length /mm 100 50 70 mm
Field of view /(*) 6 =
F number 2 image plane
Pixel detector /pixel 320 X256 N .
, P Bl 1 o RG24 R
Pitch detector /mm 0.030 . .
Fig. 1 Sketch map of optical system
Athermalization temperature —60~70

range / C

F1 3 J5 PSR A1) 0 2451 2 580 HLOG £8 BEAE I M S5 A0 AR R D -
¢ = [—0.01226 0.02170 — 0. 003822 0. 03160];
, = [—0.01218 0. 02104 — 0. 003780 0. 03306 ];

D, = D, = [180 70].
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Fig. 2 Optical system layout after optimizatoin
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2 LR RMSIRERE EAR (B pm)
Table 2 Spot RMS diameter of the athermalized optical system (unit: pm)

Middle wavelength Long wavelength

Field-of-view 20 C —60 C 70 C 20 C —60 C 70 C
0° 12.5 10.5 15.8 7.2 10. 8 9.2

1.8° 11.7 14.2 13.3 6.4 12.4 11.1

3° 15.5 19.3 16.5 9.1 14.8 11.4

4.2° 18.6 22.5 19.5 11.0 15.0 13.1

6° 18.3 21.2 18.7 12.9 15.5 13.7
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