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Comparison and analysis of several methods for

measuring waveplate retardation
ZHANG Zhi-yong, DENG Yuan-yong, WANG Dong-guang, SUN Ying-zi, XUAN Wei-jia
(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012,China)

Abstract: In order to optimize the measuring methods of waveplate retardation and determine the dis-
crepancy in experimental results from different measuring methods and instruments, a high-precision
multifunctional experimental system was established to measure the waveplate retardation in different
measuring methods and to make a comparison with these methods. A comparative experiment of scan-
ning spectrum method, Soleil compensator method and two light intensity measuring methods was
carried out. Combined with the experimental results, the errors of these methods were analyzed. The
results show that the scanning spectrum method is appropriate for measuring A/2 waveplate with error
less than 0.032% , whose measurement accuracy is mainly determined by the accuracy of monochrom-
ator; The error of Soleil compensator method is less than 0. 18% , which primarily comes from the ac-
curacy of Soleil compensator, and for the measurement of A/2 waveplate, scanning spectrum method
and Soleil compensator method can verify each other within the error limits; The error of the light in-

tensity measuring methods is related to the sample waveplate retardation, defects of optical path ar-
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rangement, polarizers and the defects from measuring methods.

Key words: applied optics; waveplate; retardation; error analysis
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Fig.1 Schematic diagram of experimental apparatus and optical configuration for retardation measurements
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