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Recently, a high accuracy measurement method of polarization state are required for many optical
devices such as retardance films, polarization films and the other polarization devices. The purpose of
this research is to establish the Stokes polarimeter by double liquid crystal phase modulators which are
consisted of two types of nematic liquid crystal with different rubbing orientation. It is powerful tool with
some superior characteristics with non-mechanical, miniature and low consumption electricity. By the
Fourier analysis of modulated intensities, the Stokes parameters of incident light are calculated.
Moreover, the proposal method enables the multi-wavelength measurement by calibrating the electro-
optics characteristics of nematic liquid crystal in advance. A polarizer, a Babinet-Soleil compensator and
a quarter-wave plate were used for the evaluation of the Stokes polarimeter. They are agreed within +
0.04 of Stokes parameters.

Key words: Stokes parameters, birefringence, polarimeter, variable retarder, liquid crystal phase
modulator
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Fig. 1 Stokes polarimeter by liquid crystal phase modulator.
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Fig. 2 Optical setup for phase evaluation.
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Fig. 3 Electro-optical characteristics of a nematic liquid
crystal (=590 nm).
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Fig. 4 Measured result of Stokes parameters after passed
through the liquid crystal. (a) Measured result of LC1 (1 =590
nm), (b) measured result of LC2 (1=590 nm).
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Fig. 5 Poincaré sphere representation of the polarized light
through the liquid crystal retarder. (a) Representation of LC1
(=590 nm), (b) representation of LC2 (=590 nm).
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Fig. 6 Electro-optical characteristics of liquid crystal retar-
der at three types of wavelength.
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Fig. 7 Measured result of Stokes parameters of the rotated
linearly polarized light (1 =590 nm).
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Fig. 9 Optical setup for retardation characteristics evaluation
using a Babinet-Soleil compensator.
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Fig. 10 Calculated result of retardation of Babinet-Soleil
compensator.
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Fig. 11 Optical setup for evaluation using a quarter wave plate.
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Fig. 12 Measured result of Stokes parameters after the rotating
quarter wave plate.
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Fig. 13 Evaluation result of orientation angle and ellipticity
using a quarter wave plate. (a) Calculated result of ellipticity,
(b) calculated result of orientation angle.
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Fig. 14 Retardation dispersion characteristics using a quar-
ter wave plate.
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