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Design of cooled infrared dual-band wide angle
athermal optical system

LI Yang-yang, YANG Jia-qiang, PENG Qing-qing,LIU Lin
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: In this paper,a wide angle optical system for a cooled infrared dual-band detector with passive thermal ab-
erration is designed. The optical lens is composed of 6 lenses,and the athermal design is carried out by matching dif-
ferent optical materials to realize passive athermal design in the range of environment temperature —40 ~70 “C. The
optical system is designed with medium and long wave confocal plane. The designed wave band is 3.5 ~4.9 pum and
7.5 ~9.5 pum,the focal length is 11 mm,the F number is 1. 6, and the full field of view is 150 °. The results show
that the optical system has the advantages of large operating range , simple structure ,and high transmittance and can a-
chieve good imaging quality in the full operating temperature range.
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Tab. 1 System specifications

Parameter Value
Spectrumrange/ pm 3.7~4.8;7.7~9.5

Focal length/mm 10
Fr# 1.6

Full FOV/(°) 144

Working temperature/ “C -40 ~70

Total length/mm 150
Diameter/mm 70
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Fig. 1 Schematic diagram of optical system
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Fig. 2 Defocus analysis of medium wave MTF
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Fig. 3 Defocus analysis of long wave MTF

_______ ~ F2:T(ANG)26.000 deg

= FL:Diff.Limt
F1:(ANG)0.000 deg

~ F2:R(ANG)26.000 deg
~ F3T(ANG)28.000 deg
- F3:R(ANG)28.000 deg
5 F4T(ANG)56.000 deg
7 - F4R(ANG)36.000 deg
 — F5T(ANG)-26.000 deg
~* F5:R(ANG)-26.000 deg
~ F6T(ANG)-48.000 deg
** FER(ANG)-48.000 deg
~ F7T(ANG)-56.000 deg
- F7:R(ANG)-56.000 deg
= F8T(ANG)72.000 deg

Diffraction MTF
MW(20C)
L0 s
PPN D S S N S YL
g
= 0.6
<
E
S04
=
0.2
0
0 2 4 6 8 10 12 14 16 18 20 22 24 -~ FoT(ANG)72.000 deg
Spatial Frequency (cycles/mm)
ok p q! y (cy

~ F8:R(ANG)72.000 deg

~" FO:R(ANG)-72.000 deg

~\20210310(art)20210610
03-Aug-21

Position: 1
Defocusing:  0.000 mm

Wavelength/nm Weight
4800.0000 1
4200.0000 1
3700.0000 1

K4 gl BofE 20 “CHf MTF
Fig. 4 Medium wave MTF at 20 C
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Fig. 5 Medium wave MTF at —40 °C
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Fig. 7 Long wave MTF at 20 C
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Fig. 8 Long wave MTF at —40 C
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Fig. 9 Long wave MTF at 70 C
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