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Abstract: Airflow disturbance becomes critical to wavefront measurements in large-aperture and long fo-
cal length optical systems. Hence, airflow disturbances have significant impact on the efficiency and quali-
ty of optical alignment. To solve this problem, a method based on an active random air supply is proposed
to suppress the influence of air flow disturbances on wavefront measurements. The experimental results

show that the standard deviations of the obtained Zernike coefficients are reduced to below 0. 01 from 0. 04
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due to the active random air supply. Furthermore, an off-axis three-mirror anastigmat telescope whose

clear aperture 1s 0. 5 m and focal length is 6 m is aligned when random air is actively supplied. After two

rounds of computer-aided alignment, the mean RMS of the wavefront error of the optical system is re-

duced to 0. 0862 from 0. 494, which meets the requirements of the system image quality index. Evidently,

the influences of airflow disturbance on wavefront measurements in large aperture and long focal length op-

tical systems can be effectively suppressed by an active random air supply, which is critical to optical align-

ment in terms of efficiency and quality. This study is of great significance for developing large aperture op-

tical systems.

Key words: computer-aided alignment; off-axis three-mirror optical system; active random air supply;

optical system with large aperture; airflow disturbance
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FOVs with measurement errors of Zernike coeffi-

cients with standard deviation ¢ = 0.005
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Fig. 14 Measured wavefront errors over five different fields of views of off-axis TMA telescope after initial alignment
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Fig. 15 Measured wavefront errors over five different fields of views of off-axis TMA telescope after first round CAA
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