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Grating Wavefront Curvature Sensor
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based on grating wavefront curvature sensor
position deviation on photoelectric detector

For the real-time wavefront reconstruction method with the eigenfunctions of Laplacian in adaptive optics

precision of wavefront reconstruction are analyzed. The results show that the selected

three basic parameters including the selected light spot size and the

and the influence of the number of eigenfunctions modes on the
Key words adaptive optics

ring energy ratio. Because of other diffraction orders light on photoelectric detector, the position deviations of the
light spot induce not only the wavefront tilt error but also other wavefront errors
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s s ight spot size on the
photoelectric detector has an obvious effect on the wavefront reconstruction accuracy, which can be obtained by the
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limited resolution can significantly affect the accuracy of the wavefront reconstruction when using too many modes
and the optimal mode number can be estimated via the correlation coefficient between modes
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Fig. 1 Diagram of adaptive optics based on grating wavefront curvature sensor
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Fig. 2 (a) Phased off-axis Fresnel zone plate; (b) light intensity of the signal on photoelectric detector
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Table 1 Relationship between order number £ and m .n of 1~201 order eigenfunctions of Laplacian

k 1 2~33 34 35~66 67 68~99 100 101~128 129 130~153
n 1 1 2 2 3 3 4 4 5 5
m 0  £1,-,%16 0 +1,--,%=16 0 +1,--, =16 0 1, =14 0 +1,-, =12
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k 154 155~172 173 174~187 188 189~196 197 198~201
n 6 6 7 7 8 8 9 9
m 0 £1,-,£9 0 1,27 0 1,24 0 +1,+2
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Fig. 4 Reconstruction average error <_e > with Fig. 5 Ratio of intensity of selected light spot
different light spot sizes and total intensity on photoelectric detector
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Fig. 8 (a) Residual wavefront when dz=0; (b) residual wavefront including tilt error
when dr=6; (c) residual wavefront excluding tilt error when dax =6
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Fig. 9 Correlation coefficient m (7, j) between modes under three resolutions of photoelectric detector
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