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Athermal design of refractive/diffractive hybrid infrared
optical system working at 3. 7 um~4. § ym

SHEN Liang-ji, FENG Zhuo-xiang
(Xi’ an Institute of Applied Optics, Xi’an 710065, China)

Abstract: A method to design the hybrid athermal infrared optical system is studied. A design
concept of the mutual compensation of the thermal dispersion and chromatic dispersion was
introduced in the design, in which the equations that the athermal design should meet are acted
as a constraint condition in the optimization. A refractive/diffractive hybrid athermal infrared
optical system, whose cold shield efficiency is 100%, F/number is 2, field of view is +5°,
effectivefocal length is 70 mm and working wavelength is 3. 7 pm~4. 8 um, is designed. The
image quality of the system approaches the diffraction limit at the working temperature of
—40 C~60 C. The system can be compatible with the high-resolution cooled staring focal
plane detector whose pixel size is 15 pum.
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Table 1 Thermal properities and optical characters of
common infrared material
M’ *‘4 nxo dn/ dT (273 T, Ta C, Ca

2.6 —63.40 5.2 19.8 —0.26
6.1 —126.2712.2 54.93 —0.26
7.6 —35.06 15.2 22.20 —0.26

Si 3.424 160
Ge 4.022 400
ZnSe 2.252 60
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Fig. 1 Structure of athermal optical system
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Table 2 Structural parameters of athermal optical system

HFEES ®EE MFREZ/mm EE/mm FEEME S

1 FEERmE 36.117 7.588 bic3 74t
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Fig. 2 Curves of modulation transfer function at 20 C
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