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Using Crystal Wedge to Measure Temperature Dependence of
Quartz Wave Plates’ Phase Retardation

Xu Canhua Xu Qifeng Xie Nan
(College of Electrical Engineering and Automation , Fuzhou University, Fuzhou . Fujian 350108, China)

Abstract An accurate measurement method of the polarized light's phase retardation based on the crystal wedge is
introduced, and is applied to measure the phase retardation’s temperature dependence of the zero- and multiple-order
quartz wave plates. The measured results are insensitive to the power fluctuation of the light source, and the
accuracy of the phase measurement can reach 0.05°. Compared to the traditional phase measurement, there is no
adjustment of any optical components during the crystal wedge's experiments, the on-line phase detection can be
realized. This method can be used at the phase retardation measurement of any optical components, or at the various
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optical wavelengths.
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Fig. 1 Experimental setup of wave plate phase retardation measurement based on crystal wedge, the insert on the lower

right corner illustrates the relation between thickness and position of the quartz wedge in top view
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Fig. 2 (a) Experimental spot with dark lines on CCD camera; (b) optical intensity integration along the vertical direction
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Fig. 3 (a) Amplified dark lines and (b) optical intensity integration
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Fig. 4 Cmparison of the temperature dependence

of three 1/4 quartz wave plates
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