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Spherical mirror estimation using phase retrieval wavefront

sensor technology
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Abstract: In order to verify the estimated wavefront ability of the phase retrieval wavefront sensor (PRWS)
system, a measured spherical mirror of experiment platform with the method of PRWS was set up, whose
structure was simple and there was little affection of the platform and even can be ignored, even use the
camera of the imaging system to estimate the whole optical system without changing anything. In order to
validate the veracity of PRWS, PRWS measurement results were compared with ZYGO interferometer
measurement results, experimental results demonstrate that good agreemented is obtained among the errors
distribution, PV value and RMS value of ZYGO interferometer, so using PRWS technology can effectively
estimate the aberration of spherical mirror.
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Fig.2 Schematic diagram of PRWS
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Fig.4 Experimental system of ZYGO interferometer measurement
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Fig.6 Result of ZYGO interferometer measurement(RMS=0.277A ,
PV=1.633))
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Tab.1 Comparison of Zernike coefficients

Items Zernike ZYGO PRWS
1 Piston 0 0
2 X tilt 0 0
3 Y tilt 0 0
4 Defocus 0 0
5 Ast x -0.380 —-0.372
6 Ast y —-0.552 —-0.543
7 Coma x 0.018 -0.017
8 Coma y 0.044 0.043
9 Primary spherical -0.217 -0.213
10 Trefoil x -0.013 -0.012
11 Trefoil y 0.240 0.235
12 Secondary ast x 0.045 0.044
13 Secondary ast y 0.028 0.027
14 Secondary coma x —-0.065 —-0.063
15 Secondary coma y -0.007 -0.006
16 Secondary spherical 0.100 0.099
17 Tetrafoil x 0.030 0.029
18 Tetrafoil y 0.014 0.013
19 Secondary trefoil x -0.020 -0.019
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Fig.7 Histogram of the 19th coefficients of ZYGO and PRWS
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Fig.8 Estimated spherical mirror with PRWS in different angles
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