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Liquid crystal variable retarder attached with compensator
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Instrumentation Science & Opto electronics Engineering , Bethang University ,Beijing 100191 ,China)

Abstract: A new method is presented based on a Stokes vector and a Mueller matrix to measure the re-
tardation of a Liquid Crystal Variable Retarder (LCVR) attached with a compensator, a 2 kHz square
wave with the adjustable amplitudes 0~10 V is used to control the LCVR and the retardation is meas-
ured at six wavelengths in a visible region. The experimental results show that the LCVR has the ad-
vantages of low voltage controlling, simple operation, wide adjustment ranges and no mechanical rota-
ting,and the error of measurement is less than 0. 6%. The fitting function is established based on the
characteristics of the retarders,and the retardations of all wavelengths and all voltages in the working
condition of the retarders are obtained by the least-square curve fitting. The standard error of curve
fitting is less than 0. 02X. The measurement method, experimental results and the fitting function pro-
vide a reference for the polarization device research.
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Tab.1 Results of parameter fitting

parameter fitting result

Ac —0.228 7
Be 0.292 8
Ce —0.102 3
An 7.269 1
Bu —16. 269 2
Ch 10.949 7
Vo 0.35

M 0. 45
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Tab. 2 Standard deviation of fitting results

at different wavelengths

Wavelength / nm Standard deviation / A

476 0.017 9
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