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Optical design of infrared athermalized objective
with large relative aperture

ZHANG Xin, JIA Hong-guang

( Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun 130033, China)

Abstract; A design method for the optical system with a large relative aperture was researched and the initial
optical power distribution of optical lenses was discussed. A F/0.9 infrared athermalized objective with a large
relative aperture was proposed. Firstly, an athermal design model for the multiple-lens composed optical sys-
tem was established. Then, by considering the systematic structure form and the selected optical materials, the
initial optical power distribution among the lenses was accomplished. Finally, the aberration of the design was
corrected by computer aid optimization design. The analysis of environment temperature shows that the image
quality of the objective is stable in the change of temperature from 40 °C to 60 “C and its Modulation Transfer
Function( MTF) approximates to the diffraction limit. The result of the implemented design agrees well with
that of the theoretic computation.
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Tab.1 Specifications of mid-wave infrared optical system
F/number Focal length Field angle Spectral range Temperature
F/70.9 72 mm 8° 8 ~12 wm -40 ~60 C
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Tab.3 Initial optical power distribution
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Fig.2 Layout of athermalized optical system
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Tab.4 Final optical power distribution
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