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Method for Measuring Retardation by Swinging Quarter-Wave Plate
with Phase Modulator
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(1 Shanghai Institute of Optics and Fine Mechanics . Chinese Academy of Sciences . Shanghai 201800, China)
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A method based on phase modulator is presented to measure retardation of the quarter-wave plate by
swinging it without the information of its fast axis direction. In this method, collimated laser beam goes through a
polarizer, a phase modulator, the quarter-wave plate to be measured, and an analyzer, and finally incident upon the
detector. Its electric signal is amplified and filtered for data processing. The retardation can be attained by swinging
the quarter-wave plate, without the precondition of the knowledge of fast axis direction. In experiments, a quartz
quarter-wave plate is measured, and its repetitiveness is 0.13° and the reproducibility is 0.17°. Our result is
consistent with the one got by the method on the photoelastic modulator when the azimuth of the fast axis is 0°.
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Table 1 Experimental resul

ts for the same fast axis direction

Number 1 2 3 4 5 6 7 8 9 10
Phase delay /(°)  91.38 91. 30 91.22 91.29 91.53 91.58 91. 44 91. 25 91. 56 91.49
2 ML HE IR 0 T I D A 5
Table 2 Experimental results for different fast axis directions

Number 1 2 3 4 5 6 7 8 9 10
Phase delay /(°) 91.13 91. 38 91. 28 91. 64 91. 56 91. 22 91.49 91.15 91.57 91. 30
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