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Athermalization design of airborne mirror-lens optical system
LIAO Jin-feng"?, DING Ya-lin'", YAO Yuan'

(1. Key Laboratory of Airborne Optical Image and Measurement , Changchun Institute of Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China ;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to eliminate the influence of temperature change on the imaging quality of the air-
borne mirror-lens optical system during the actual flight, thermal analysis of the optical components
and mechanical structures of the system was carried out to realize the athermal design of the airborne
mirror-lens optical system. First, the power temperature function of the lens was derived from the
power formula of the lens, and the athermal equation of the lens group was listed. Then, the axial
magnification was introduced when considering the influence of the support structure, so as to show
that the variation of the component spacing of the mirror-lens system had a great influence on the focal
length of the system. Finally, the complete athermal equation was determined in conjunction with the
former two to guide the athermal design. The simulation results show that the airborne mirror-lens
visible optics system with a focal length of 1 850 mm works well in the 486 ~656 nm band between
0~40 C, and the modulation transfer function decreases by less than 0.1.
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Fig.1 Refractive optical system made of n optical surfaces
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Fig.2 Ray of multibeam combination
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Fig.3 Diagram of reflective system
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Fig.4 Lens connection
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