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Thermal sensing optical rotatory characteristics of
short pitch cholesteric liquid crystal
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Abstract: On the basis of Berreman 4 X4 matrix,the theoretical model of optical rotatory rate of short
pitch CLC(Cholesteric Liquid Crystal) was established and calculated. Variations of the optical rota-
tion angle with external factors like incident angle, pitch and the thickness of L.LC cell were simulated
by MATLAB and also verified by experiments. Experimental research on temperature sensor of CLC
optical rotatory was studied as well. The optical rotatory angle curves with temperature of CLLC from
pitch 250 nm to 310 nm in different conditions were measured by polarimeter to get the thermal sens-
ing rotatory characteristics of CLC. Results illustrated that CLLC optical rotatory angle varies obvious-
ly and regularly with temperature in different conditions even though there’s differences on different
pitch. The stability of its thermal sensing effect was verified by experiments too. The results proved
that CLC can be used as a potential thermal sensing materiels. The study provided experimental basis
for CLC ’s use on temperature sensor.
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Fig. 1 Light incident on the liquid crystal layer
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Fig. 2 Coordinate of polarizer’s orientation
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Fig. 3 Measurement system of WXG-4 polarimeter
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and 11 pm thickness
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curve of oblique incidence
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Fig. 6  Optical rotation angle versus temperature
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Fig. 7 Optical rotation angle versus temperature of

different thickness(6 pm and 11 pm)
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Tab.1 Result of the stable study on optical rotatory of CLC )
- T
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