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Four-Zone Method to Eliminate Influence of Polarizing Prism's Imperfections

on Measurement of Phase Retardation of Wave Plates

Miao Jie Lin Qiang Zhang Yanli Zhang Yan Yang Pengqian Zhu Jianqgiang
(Joint Laboratory on High Power Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,

Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Four-zone method to measure the phase retardation of wave plate is put forward based on the polarizer-
wave plate-analyzer system. Four sets of light intensity were collected by adjusting azimuth angles of measured wave
plate and analyzer. The phase retardation of the wave plate is figured out with linear calculation. This method
eliminates the error caused by polarizer and analyzer imperfections completely in phase retardation measurement. No
standard wave plate or other phase modulation instruments are necessary in the system. The measured wavelength
range is extended, because it is only related to polarizing prisms and detectors. With this measuring system, the
instrument error o; is less than®£3.49065>X 10" rad (about 0.2°). The accuracy is increased by about one order of

magnitude compared with other algorithms which is verified by experiments.
Key words optical measurement; phase retardation; four-zone method; wave plate; device imperfection
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Fig. 1 Azimuth angle relations of polarizer, analyzer and

wave plate
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Table 1 Phase retardation with the original method and

four-zone method

¢ /()
Number
Orginal method Four-zone method
1 93. 3807 92.6462
2 92.6543 92.9699
3 92.1793 92.7356
4 92.4083 92.1371
5 93.3914 92.2459
6 92.9511 92.1138
7 92. 3452 92.6943
8 92.5159 92.9968
9 93.1562 92.5659
10 92.5594 92.2210
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