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Design of athermalized infrared optical system with
high-speed switching and compact dual-FOV
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Abstract; In this paper, a refractive optical system with secondary image is adopted to realize 1. 67 F number
and 4. 6 zoom ratio, and the ratio between the total length and focal length is 1, and the zooming lens group is
driven by solenoid pilot actuated valve switching structure to complete zooming in 60 ms. In addition, an opti-
cal passive compensation method is used to realize an athermalized design in the range of —40 ~ +50 °C by
choosing proper optical and structural materials. The design results show that the optical system’s modulation
transfer function in each field is close to the diffraction limit at different temperatures under the characteristic
frequency of 20 lp/mm and the system size is compact with fast FOV switching. Finally, it is proved that this
dual-FOV infrared optical system can meet the requirements for application.
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Tab.1 Parameters of optical system

FPA frame size 288 x4
Detector pitch/ wm’ 28 x25
Wavelength/ pm 7.7~10.3
FOV/(°) 16.38(WFOV) 3.6(NFOV)

Focal length/mm 28 128

F# 1.67
Operating temperature/ “C -40 ~ +50

Total length/mm <130
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Tab.2 Optical and thermal properties of long infrared material available

Material N(10 pm) a,x10™°(m + em™'/C) an/dt x 107°°C ! V(8 ~12 )
Ge 4.003 2 5.5~6.1 280 ~396 834.3
ZnS 2.198 6 43.3 22.9
ZnSe 2.406 52 100 58

GaAs 3.04 149 16.3

AMTIR-1 2.197 6 7 115.2

Irtran2 2.198 6 6.9~7.4 51 22.9

Irtrand 2.406 52 7.4~8.0 48 ~58 58

CdTe 2.675 13 4.5~5.9 107 150. 6
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