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Error modeling of polarization devices in simultaneous phase-shifted

lateral shearing interferometry

ZHANG Yu-wen, LIU Bing-cai’, WANG Hong-jun, TIAN Ai-ling, REN Ke-xin, WANG Kai
(Shaanxi Province Key Laboratory of Thin Films Technology and Optical Test,
Xi’an Technological University, Xi’an 710021, China)

* Corresponding author, E-mail: liubingcai@xatu.edu.cn

Abstract: To provide a reliable theoretical basis for the selection, mounting, and error compensation of the
polarization device in the synchronous phase-shift transverse shear interference system, based on the Jones
matrix principle, we construct an error model reflecting the degree of influence of the errors of quarter-wave-
plate and polarizer array on the measurement results in the system. Then, we quantitatively analyze how the
measurement results are influenced by the following factors: the phase delay error of quarter-waveplate, fast-
axis azimuthal angle error, and transmission-axis azimuthal angle error of the polarizer array. The simulation
results show that the wavefront measurement errors are 0.000 02A(PV) and 0.000 0624(RMS) when the phase
delay error of the quarter-waveplate is within +1°, 0.000 1A(PV) and 0.000 06 A(RMS) when the adjustment
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accuracy of the quarter-waveplate is within £2°, and 0.003A(PV) and 0.001A(RMS) when the azimuthal angle
error of the polarizer array is within +£1°. According to the simulation results, the polarization components in
the measurement system were selected. At the same time, two polarization components with different levels
of accuracy were chosen for comparison experiments. The experimental results indicate the following conclu-
sions: the deviations of the residual values of the experimental results from the residual values of the simula-
tion results in terms of the PV and the RMS values are less than A/20, and the validity of the model can be
verified to a certain extent. The mathematical model proposed in this paper can provide a reliable theoretical
basis for the selection of polarization devices in synchronous phase-shifted transverse shear interference sys-

tems.
Key words: lateral shearing interferometry; simultaneous phase-shifted interferometry; polarization device;

modeling of errors; Jones matrix
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