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Verification of Linear Dependence Between Imaging Masked Detector
Signal and Mean Square Gradient of Wavefront Phase
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Abstract The model-based wavefront sensorless adaptive optics (AQO) system has a great potential in real-time
correction because of its fast convergence and good correction. The linear relationship between imaging masked
detector signal Syp and mean square gradient of wavefront phase Sy is the theoretical basis of the system control
algorithm. To verify the linear relationship, we establish an AO system experiment platform with a 37-element
piezoelectric deformable mirror(DM), a CCD camera and a Shack Hartmann sensor, in which the DM is used to
generate wavefront aberration, the CCD camera is used to grab the distribution of far-field intensity and the
Hartmann is used to get the information of wavefront. Based on the collected information of far-field intensity and
the wavefront aberration, we calculate values of Syp and Syg, respectively. Experiment results show that Syp is
linear to Sy and the slop is 0.018, which is very close to the theoretical value 1/(4%%).
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Fig. 1 Optical path of the wavefront sensorless AO system

based on 37-element deformable mirror
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Fig. 2 Actuators location of 37-element deformable mirror
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Fig. 4 Linearly increasing random wavefront aberrations
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Fig. 6 Linearly increasing random wavefront aberrations
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