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Continuous zoom measurement system for atmospheric coherence length

LI Guang, WANG Jian-ye, SHAO Hui, XU Peng
(Key Laboratory of Atmospheric Composition and Optical Radiation, Anhui Institute of Optics and
Fine Mechanics, CAS, Hefei 230031, China)

Abstract ; Telescope is important to measure atmosphere optical parameters by tracking star or beaco-
ning to measure data in real time. Based on the moving characteristics of beaconing at different speeds,
design of a continuous zoom measurement system for atmospheric coherence length was required. The
designed focal length of the system was 3 m~6 m, the wavelength was 486 ym~656 ym, the charge
coupled device (CCD) size was 11mm and the entrance pupil diameter was 300mm. By using optical
design software, a catadioptric zoom telescope system was designed which consisted of a Cassegrain
telescope and three-component mechanically compensated zoom system. The optical zoom system has
high quality, simple structure, low cost and smooth cam curve, and all the pressure rise angles are no
more than 45°, It can output real-time zoom data of focus length and is suitable for measuring the at-
mosphere coherent length real-timely on the occasion of high and low speeds.
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Fig. 1 Structure of measurement system
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Fig. 2 Three-component zoom system
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Fig. 3 Two-component mechanically compensated

zoom system
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Table 1 Compensated component group movement x
and variable component group movement y
X y X y
0 0 27.900 0 —9.6
7.490 9 —1.6 29.976 5 —11.2
13.466 7 —3.2 31.644 4 —12.8
18.276 9 —4.8 32.968 4 —14.4
22,171 4 —6.4 34.000 0 —16
25.333 3 —8
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Fig. 4 Zoom system focal length versus variable

group and compensated group movement
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Fig. 6 Cam curve angle versus variable group and

compensated group movement
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Fig. 7 Optimized system structure
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Fig. 8 Simulation diagram of three component zoom systen
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