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ABSTRACT Using numerical simulation, the fitting error is calculated in the
adaptive optics phase compensation for turbulent effect of laser propagation in the
atmosphere. The results show that the fitting error of the adaptive optics system is
1.24 times of that calculated using the least —squares —fit method.
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THE FITTING ERROR OF THE DIRECT —TILT

WAVFRONT RECONSTRUCTION
Wang Yingjian, Wu Yi, and Gong Zhiben
Anhui Institute of Optics and Fine Mechanism, Academia Sinica, Hefei 230031
The fitting error is one of the most important errors of adaptive optics system for compensating
wavefront distortion due to turbulent effects of light propagation in the atmosphere. Hudgin(l]
and Tyson[2] analysed the fitting error by least—squares —fit between the distorted wavefront and the
deformable mirror surface, which turns out that the fitting error is 0.349 (d/r)) **. However, the
wavefront distortion of the laser beam can not be obtained directively, besides some kind of
wavefront sensing technique used. Wavefront reconstruction in real adaptive optics system is usually
based on the wavefront information sensed, e.g., the wavefront tilts by Hartmann sensor. In this
paper, the fitting error of the direct—tilt wavefront reconstruction of the adaptive optics system is

considered and laser beam Strehl ratio is studied using numerical simulation. The results show, in
Fig.1, that the fitting error of the adaptive optics system is 1.24 times of that calculated using the

Jeast —squares — fit method.



