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Design of large aperture off-axis catadioptric middle infrared
continuous zoom system
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2. Beijing Institute of Tracking and Communication Technology, Beijing 100094, China)

Abstract: On the basics of a cool 320x240 detector with staring focal plane array, a large aperture off-
axis catadioptric middle infrared continuous zoom system was designed. The system worked at 3.7 -
4.8 wm which achieved the zoom of 250 mm to 2 000 mm and F number of 4. The optical system was
divided into two segments. Firstly, an off-axis aspheric non-power system as the front system was
designed. Then the continuous zoom lens which matched with the non-power system as the back system
was designed. Because of the material constraint, the refractive zoom system could not realize large
aperture. Coaxal catadioptric zoom system had great block ratio. And three mirrors zoom system could
not achieve cold shield efficiency 100% . The off-axis catadioptric zoom system cold account for
forenamed limitation. The system cold offer a high resolution and excellent images, and its cold shield
efficiency is 100%. The system satisfies the design requirements.
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Fig.1 Off-axis non-power system
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Tab.l Parameters of system

Parameter Value
Wavelength/pm 3.7-4.8
Focal length/mm 250-2 000

F# 4
Image height/mm 12

Field angle/(°) 1.3748-0.1719
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Fig.3 Structure diagram of zoom optical system
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Fig.4 Cam curves of designed zoom lens
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Fig.6 Spot diagram

% 2 RMS
Tab.2 RMS

RMS/mm

Field
F=2000mm F=1000mm F=500 mm F=250 mm

0 0.74064E-02 0.521 25E-02 0.513 01E-02 0.432 92E-02
0.7 0.68154E-02 0.558 85E-02 0.412 07E-02 0.463 39E-02
1 0.75900E-02 0.627 52E-02 0.457 67E-02 0.522 86E-02
-0.7 0.67260E-02 0.563 55E-02 0.404 05E-02 0.45557E-02

-1 0.76293E-02 0.643 15E-02 0.418 81E-02 0.666 48E-02
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