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Design of cooled infrared switch-zoom optical system with long
effective focal length based on R-C system
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Abstract: Based on the R-C system a cooled infrared swith-zoom optical system with long effective focal length
is designed. The initial parameters are calculated and the components’ focal power is deduced. Secondary im-
aging structure is adopted, and relay lens is used to match the cold stop. Zoom is realized by switching the re-
lay lens of the short focal length system and the long focal length system. The optimized design of optical sys-
tem aberration is made. The optimized imaging results of the long effective focal length optical system and the
short effective focal length optical system at different field of view are presented, and the modulation transfer
functions within 0. 8 field of view at 17 Ip/mm of spatial frequency are greater than 0. 4. Finally, correspond-
ing precision analysis of the main structure is made and the results show that the structure is rational and the
imaging quality is good. The optical system can meet actual requirement.
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Fig. 1 Schematic diagram of focusing lens
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Fig.2  Structure diagram of the optical system
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Tab.1 Optical parameters of the R-C system

D/f T e, r, e, d k B
1/1.5 -600 1.058 6 —288 2.546 7 210 0.3 -2.66
172 -800 1.131 -573.33 3.903 256. 67 0.358 -2
1/2.5 -1 000 1.24 -1087.18 6.617 296.15 0.41 -1.6
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Tab.2 Gauss optical parameters of the system
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Fig.3 MTF curve of long EFL
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Fig.9 Longitudinal aberration diagram of short EFL
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Tab.3 Thermal affection on optical system

HE/C -20 0 20 40 50
KESEE/mm 0. 067 0.032 -0.035 -0.052
B AR/ mm 0. 046 0.023 -0.024 -0.035
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Fig. 10  Diagram of R-C system structrue
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Fig. 11  Diagram of switch-zoom structure
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