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Design of Long-wavelength Infrared Telephoto Objective with Optical
Temperature Compensation

ZHANG Li-li, XU Xi-ping, QIAO Yang, WANG Yu

(Changchun University of Science and Technology, School of Electro-optical Engineering, Changchun 130021, China)

Abstract: The degradation of imaging quality of an infrared optical system is caused by the changing of envi-
ronment temperature. Based on the differences in optical material thermal characteristics, a design method of long-
wavelength infrared telephoto objective with optical temperature compensation is researched. Firstly, equations con-
taining parameters are established according to the basic structure of telephoto objective and telephoto ratio. And
then, the former group is complicated with different material combinations and the equations of athermal and achro-
matic to obtain initial optical power distribution. Finally, ZEMAX optical design software is used to optimize and
correct aberration. Parameters of the design example are obtained such as 100 mm focal length, 2.0 F number, 0.8
telephoto ratio and 6° field of view (FOV). The result shows that the system has stable imaging quality in —40~60 °C
operation temperature range, focal length variation is less than minimum depth of focus of the system and imaging
quality approaches diffraction limit.
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