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A measurement of the optical rotation is the means to evaluate the optical characteristics of the
saccharide and amino acid for a long time. Some principles of optical rotation measurement techniques
are proposed by a rotating polarizer method, a Farady cell method and an optical heterodyne method.
However, these measurement methods have a disadvantage of a large sized caused by these operational
parts, and these systems are complicate. The purpose of this research is to develop the azimuthal
polarimeter that consists of liquid crystal polarized modulator. A nematic liquid crystal behaves as a
variable retarder by controlling the applied voltage. The liquid crystal polarized modulator made of two
types of nematic liquid crystal is powerful tool with some superior characteristics, miniature, high speed
drive, and low consumption electricity. Three quartz control plates and saccharose were used as samples
for the evaluation of the proposal method, and the result correspond with theoretical values.

Key words: optical rotation, liquid crystal modulator, optical activity, azimuthal polarimeter, optical
rotation dispersion
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Table 1 Specification of the nematic liquid crystal.
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Fig.1 Optical setup of the optical rotation measurement system using the liquid crystal modulator.
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45° rubbing 0°
Fig. 2 Photographs of the nematic liquid crystals.
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Fig. 3 Optical setup for the retardation measurement.
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Fig. 4 Electro-optical characteristics of the liquid crystal retarder.
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Fig. 5 Stokes parameters of the output light modulated
by the liquid crystal modulator. (a) Stokes parameter S,
(b) Stokes parameter S;, (c) Stokes parameter S;.
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Fig. 6 Poincaré sphere representation of the polarized light
through the liquid crystal retarder.
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Fig. 7 Measured optical rotation of the standard
quartz plates (589 nm).
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Fig. 8 Measurement results of the optical rotation
dispersion characteristics.
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Fig. 9 Optical rotation of the saccharose.
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