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Abstract A novel method with high resolution has been proposed which is based on heterodyne interferometry and
scanning probe to get the measurement values of superfinish surface scratch. But the optical nonlinear errors affect
the measurement precision of the system. We adopt the Jones matrix to analyze the change of elliptic polarization
caused by the composite error factors, which are polarization ellipticity and installation orientation error of laser
source, phase retardation of quarter— wave plate and polarization leakage of polarization beam splitter. The
measurement errors of frequency mixing about these elliptic polarization beams arriving at the photodiode detector
are studied by vector theory. The results show that the measurement errors are periodic errors, and they are more
affected by nonideal laser and polarization beam splitter. Also, the methods of reducing nonlinear error according
to the numerical results in the system are suggested.
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1: transverse Zeeman laser; 2,4: lens; 3: pinhole; 5: PBS;
6,8: quarter—wave platel; 7: mirror; 9: objective lens; 10: scanning probe;
11: photodiode detecter; 12: phase meter; 13: computer
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Fig.1 Optical schematic of detecting device for superfinish surface scratch
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Table 1 Amplitude measurement error at difference phase retardation of 1/4 wave plate and azimuth angle of laser

Az /nm
(01,62)
0,=0.5° 0,=1.5° 0,=3.5° 0,=5h° 0,=10° 0,=15° 0,=25°
(0°,0°) 0.126 0.131 0.136 0.136 0.151 0.171 0.221
(0°,0.5°%) 0.134 0.139 0.144 0.149 0.165 0.185 0.237
(0°,1°) 0.169 0.176 0.180 0.187 0.203 0.230 0.302
2 AR AR 22 L
Table 2 Amplitude measurement error comparison
Az /mm
r=s
Polarization leakage Composite error factors
0.01 0.126 0.169
0.02 0.503 0.669
0.03 1.132 1.508
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