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Medium Wave Infrared Optical System Based on
Three Group Linkage Continuous Zoom

He Hongxing "

Kunming Institute of Physics, Kunming, Yunnan 650223 China

Abstract The traditional optical compensated continuous zoom medium wave infrared optical system is improved by
means of the combination of the zoom group, compensation group, and post-fixed group. The optical system with
large zoom ratio, and small envelope is obtained. The

super-long focal length, super-large field of view,

mathematical model is deduced. Based on this model, a continuous zoom optical system with focal length of 11.56-

982.6 mm and zoom ratio of 85 X is designed by using 640 X 512 refrigerated medium wave detector. The

application band of the optical system is 3.6-4.9 pm, the F number is 5.5, and the cold screen efficiency is 100% .

The design results show that the envelope of the optical system is 333. 5 mm X 125 mm (local diameter of

177.5 mm) X80 mm (local diameter of 180 mm). The structure is compact, the zoom compensation curve is

smooth, and the image plane is stable in zoom process.

The image quality of the optical system is evaluated from the

aspects of point diagram, optical transfer function, and distortion. The results show that the optical system has

excellent image quality and high resolution, and meets the requirements of the thermal imager.

Key words geometric optics; lens system design; continuous zoom; three group linkage; medium wave infrared

optical system
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Fig. 1 Principle of three group linkage continuous

zoom MWIR optical system
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Table 1 Parameters of optical system

Item Value

Waveband /pm 3.6-4.9

continuous zoom :
45.1°X36.1° - 0.56°X0.45°;
wide field of view (WFOV) .
45.1°X36.1°%;
narrow field of view (NFOV) .

0.56°X0.45°
F number 5.5

Medium wave infrared: 640X 512

Field of view

Detector
FPA detector: pitch of 15 pumX15 pm
335 mm X126 mm
Envelope (local diameter of 180 mm) X

120 mm(local diameter of 180 mm)
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Fig. 3 Diagram of three group linkage continuous

zoom MWIR optical system
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Fig. 4 Three-dimensional fold plot of three group linkage continuous zoom MWIR optical system.

(a) Front view; (b) slide view
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Table 2 Design results of optical system

Surface Type Radius /mm Thickness /mm Glass
1 Standard 218.49 14.27 Silicon
2 Standard 334.24 154.11/151.17/145.98/136.91/108.29/56.50 *
3 Standard —318 4.50 Germanium
4 Evenasph 148.56 7.12/10.07/15.25/24.32/52.94/104.74 %
5 Standard 147.06 9.11 Silicon
6 Standard —436.23 100.41/96.53/87.22/72.03/42.71/20.73 *
7 Standard 164.26 7.51 Silicon
8 Evenasph 36.70 22.11/25.54/34.855/50.04/79.36/101.35 *
9 Standard Infinity 20/32.73/37.59/43.3/49.77/52.402 * Mirror
10 Standard 98.20 3 Zns_broad
11 Evenasph 65.64 1
12 Standard 63.61 4.66 Silicon
13 Standard 213.40 49.50/37.21/32.355/26.65/20.17/17.54 *
14 Standard Infinity 30 Mirror
15 Standard Infinity 32.78 Mirror
16 Standard 105.71 7.5 Zns_broad
17 Evenasph 17.75 1
18 Standard 19.36 4 Silicon
19 Standard —1806.63 13
20 stop Infinity 20

Note: " represents the distance between lenses of the above 6 typical focal length positions.
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