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Optical design of two-stage zoom scanning infrared

system with array detector

Ding Xuezhuan'?, Zhou Panwei', Wang Shiyong'?, Yu Yang'? Li Fanming'?

(1. Key Laboratory of Infrared System Detecting and Imaging Technology, Chinese Academy of Sciences, Shanghai 200083, China;
2. Shanghai Institute of Technological Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A two-stage zoom array detector scanning infrared optical system was proposed. On the basis of
traditional infrared secondary imaging optics, a two-stage zoom front telescope system was added to realize two-
stage zoom by moving the zoom group along the optical axis. The zoom group adjusted the distance along the
optical axis, and realized the compensation of different working temperature and different object distances. In the
middle parallel light path, a galvanometer was introduced, and the galvanometer was used to scan back in the
corresponding angle range at a specific frequency, which could compensate for the object movement during the
exposure time caused by the rotation of the scanning platform, and keep the image clear and stable during the
rotation scanning without any shadow. The system is very compact, and can be widely used in the infrared
searching and tracking system.
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Fig.2 Three-times imaging scanning zoom optical system structure
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Fig.3 Two EFFL telescope layout
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Tab.1 Optical system specifications requirement

EFFL/mm Aperture/mm FOV/(°) IFOV/mard
73 36.5 7.5%6.0 0.25
180 90 3.1x2.4 0.083
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Tab.2 Different initial Gauss optical parameters

Number Distance between front group and real fix group d/mm Zoom group EFFL f,mm Zoom group movement A/mm
1 260 131.54 122.77
2 265 107.38 100.22
3 270 83.22 77.70
4 275 59.05 55.15
5 280 34.88 32.56
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Tab.3 Optical system YNI analysis data

Number Surface EFFL 73 mm YNI EFFL 180 mm YNI

2 4.22 25.63
Lens 1

3 -1.96 -11.90

4 -0.73 —4.46
Lens 2

5 1.81 11.02

6 -1.85 0.02
Lens 3

7 -0.85 0.23

8 -0.38 0.55
Lens 4

9 -1.19 0.33

10 2.18 2.17
Lens 5

11 -0.50 -0.51
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Lens 6

16 -0.14 -0.15

20 3.95 3.97
Lens 7

21 -0.21 -0.22

22 3.15 3.16
Lens 8

23 5.74 5.75
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Lens 9

25 1.82 1.82
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