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Middle infrared continuous zoom optical system
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(1. Wuhan University of Technology, Wuhan 430070, China;
2. Huazhong Institute of Optoelectronic Technology , Wuhan 430074, China)

Abstract ;. For cool 320X 240 detector with staring focal plane array, a middle infrared continuous zoom
a optical system was presented. The optical system using optical configuration of reflect mirror fold is
composed of a zoom object lens system and a secondary imaging system, including seven lenses and
two reflectors. Based on the practical requirement and feature parameters of detector, the optical de-
sign parameters were given. Using zoom system principle and optical design software, the schematic
diagram, modulation transfer function (MTF) curve, spot diagram, and Root Mean Square (RMS)
value of the spot diameter were investigated. Finally, the cold reflection ray-tracing of short EFL end
was studied and the correlative schematic diagram was also given. The results indicate that the optical
system with 3. 7~4. 8 um spectral region can realize 50~500 mm continuous zoom and satisfy 100 %
cold shield efficiency. It has the advantages of simple structure, high image quality, short zoom path
and smooth zoom locus. And moreover, only one aspheric surface is adopted in the system, so the
system is in a low price and easy to machine and adjust.
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Fig. 1 Schematic of optical system structure
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Fig. 2 Zoom loci characteristics of the system
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Tab. 2 Values of MTF(16 lp/mm)

R M MTF
0(tan) 0.610
AR 0. 7(tan) 0.526
1(tan) 0.432
0(tan) 0.643
s 0. 7(tan) 0. 584
1(tan) 0.511
0(tan) 0.638
KAk 0. 7(tan) 0.531
1(tan) 0.413
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Fig.3 MTF curves of the system
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Tab.3 RMS of spot diameters
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Tab. 4 Analysis of cold reflection

1) rEDe L YNI I/IBAR
1 22(F) 0.2977  —31.768
2 22(R) —0.131 4 0.123
3 22(R) —0. 24 0.216
4 11(R) 0.5019  —12.824
5 11(R) 1.2415  —1.315
6 11(R) —2.883 4 10. 092
7 11(R) —5.614 2  —12.335
8 11(R) —5.5290  —12.146
14 22(R) 0.658 4 1.953
15 22(F) —1.7217 0. 489
16 22 (R) —1.768 9 0.498
17 22 (R) 0.686 4 0.376
18 22 (R) 1.107 3 1.567

19 22 (F) 0.334 2 —1.05
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Fig. 5 Schematic of cold reflection ray-tracing
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