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Abstract:

Most optical instruments for military and aerospace application are expected to perform over a wide

temperature range. The variation of the temperature will change the len's curvature, thickness and interval, as well

as their refractive index and the refractive index of the surrounding. Because of the large temperature coefficient of

the matcerial's refractive index, infrared optical systems often suffer from the performance degradation seriously. For

this reason, several active or passive compensation mechanisms have to be appended to thermal imaging systems to

compensate the performance degradation with temperature changes. Thermal properties of the refractive lens and

diffractive lens are studied, and a method for designing athermal diffractive-refractive hybrid system in infrared

region is introduced. An infrared diffractive-refractive hybrid optical system in 8 ~14 ym with 16°field of view is

designed. In this system, two materials of Zinc selenide and Germanium are used, and the image quality of the

system achieves diffractive limit at the temperature ranging from —20 C to 60 ‘C, with a compact structure and

light weight.
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Table 1 The configuration parameters of system

Surface Surface type Radius /mm Thickness /mm Glass Mode

1 (stop) Sphere —35.32 5 Ge Refract
2 Sphere —41.69 31.6 Air Refract
3 Sphere 130. 32 7 Znse Refract
4 Sphere —139 Air Refract
5 Asphere —580. 8 6 Ge Refract
6 Diffracive Infinity 76.06 Air Diffract

Diffraction order: 1; Construction wavelength: 10 pm, diffraction phase parameter:

Diffract properties

C,=—0.00047919,C,=—5.6942X10"*

™, Diffraction
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Fig. 1 The sketch map of hybrid optical system
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Fig. 2 Modified transfer function (MTF) diagram of hybrid optical system at different temperature
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