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Fig. 1 The sketch map of the athermal infrared
hybrid optical system



12 39 k=, 45 ALK LM T IR B T IR R & 2145

R1 RENENSE

Table 1 Constructional parameters of the athermal system

Surface tpye Radius  Thickness Glass K
STO Sphere —75.344 7 9.49 Ge
2 Sphere —85.953 9  106.6 Air
3 Sphere  —94.52 13.23 ZnSe
4 Asphere —94.37 2.2 Air  —0.124 4
5 Sphere 161.415 8 6. 28 Ge
6 DOE 253.188 133. 86 Air
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Novel Long Wavelength Infrared Diffractive/ Refractive Athermal Optical System

GAO Hong-yun, CHEN Meng-wei, YANG Ying-ping, CHEN Che, ZHENG Pan
(School of Science, Wuhan University of Technology, Wuhan 430070,China)

Abstract: To improve performance of a large area high resolution optical system, a novel infrared

diffractive-refractive hybrid system in 8~12 pym with 16° FOV is designed based on the thermal properties

of the diffractive lens and the theory of athermalization. The effective focal length and back working

distance of the system are respectively 100 mm and 133 mm, while the F number is 1. 9. The system is

composed of three lenses, which used only two materials of Ge and ZnSe, including a conic surface and a

diffractive surface. The results show that the hybrid system possesses better athermal performances and

high image quality in —30 'C ~70 C. Additionally, the system has a compact structure, lightweight,

which make the system can satisfy the necessary specifications of modern optical instruments.

Key words: Optical design; Athermalization; Diffractive/refractive hybrid system; Infrared optical system
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