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MWIR refractive /diffractive hybrid athermal optical system
and its stray light analysis

LIN Fu-tiao"?, LIU Zhao-hui'
(1. Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Science, Xi’an 710119, China;
2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The concept and design of infrared hybrid diffractive/refractive athermalized optical
system are described. A diffractive optical element is used to athermalize and achromatize the
optical system. A hybrid optical system operating at 3. 5 um ~ 5. 2 pm wave band and the
temperature range of —50~80°C is designed. The system parameters include a focal length of
100 mm, F/# 2, and FOV of 43.5°, and it achieves 100% cold shield efficiency. The system
stray light is analyzed, and the irradiances of the desired light and the stay light are 1. 5 X
10* W/m? and 2 W/m? respectively. The image quality achieved in the temperature range of
—50°C ~80C approaches the diffraction limitation. It is applicable to a cooled FPA detector
with the format of 320X 256 and the pixel pitch of 30 pm.
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Fig. 1 Schematic of the optical system structure
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Table 1 The greatest rms diameter in

different temperature

BE/C 20 —50 80
B K RMS 42 /pm 10. 6 11.4 11.6

®2 0 pm HEEEEPE

Table 2 Energy concentration in 30 um

H—4k AFEBRETHRUE-NMEREHNERETE/%
WA 80°C 20C —50C
0 87.8 86.5 86.1
0.7 86.5 85.7 85.1
1 85. 3 84.9 84.3
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