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Abstract: Compared with the medium-wave Infrared (MWIR) zoom optical system, the long-wave infrared
(LWIR) zoom optical system has fewer available materials and is difficult to athermalize in high and low
temperature environments. In this paper, the multi-field zoom optical system is realized by using mechanical
compensation zoom technology, and the active compensation athermalization technology is used to make the
system image clear in the temperature range of —40 °C—+65 °C, to realize the design of the four-field LWIR
optical system with four lenses. The focal lengths of the four fields of view are 25 mm, 109 mm, 275 mm and

400 mm, the zoom ratio is 15, the envelope size of the optical system is 280 mm (L)*200 mm (W), and the

Wrks B #A: 2023-03-27; 1847 H#A: 2023-04-27
& H: FH K HE AT (No. 0701200)
Supported by National Key Research and Development Program of China (No. 0701200)


https://doi.org/10.37188/CO.2023-0052
https://doi.org/10.37188/CO.2023-0052
https://doi.org/10.37188/CO.2023-0052

70 RED2E (RgEs)

17 %

total weight of the optical components is 618 g. The optical system has SWaP-C characteristics such as light

weight, high performance, and low cost, and will be widely used in security fields such as auxiliary naviga-

tion, search, and tracking.
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Tab.1 Parameters of optical system

Index Value

Spectral range/pum 7.7~9.5
Horizontal field of view/(°) 21.0,.5.0,.2.0,1.38
Focal length /mm 25,109, 275, 400

F# 3
Zoom ratio 15.0:1

Working temperature —40°C~65°C
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Fig. 1 Principle diagram of an optically compensated zoom

model
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Tab. 2 Initial parameters of optical system

Initial parameter value Initial parameter value
ZR 15 B -1.34
5 -1 B, 1
1 1.62 diy 0.55
B —1.45 di4 0.55
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Tab.3 Initial spacing parameters of front end zoom

optical system

28 Kl
R AEHE (mm) 400 275 109 25
d»(mm) 1332 126.8 105.3 23.6
dyy(mm) 16.3 36.1 82.2 192.1
dsy(mm) 89.8 76.4 51.8 23.6
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Fig. 4 Multiple configurations of zoom optical system
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