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Side-Polished Fiber Sensing for Measurement of Nematic
Liquid Crystal Orientation
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Abstract  The orientation change of nematic liquid crystal (NLC) can be used in biosensor. The sensing
characteristics of side-polished fiber (SPF) for measurement of NLC orientation are investigated. The relationship
between the theoretical formula of liquid crystal refractive index and the optical transmission power in SPF is derived
by empirical approach. The mechanical rotating method is designed to change the orientation of NLC on the polished
surface. Experimental results show that the orientation variation of liquid crystal can indeed be used to monitor the
output optical power transmitted through the SPF. With mechanical rotation method, when the rotation angle
increases from 0° to 90°, the output optical power increases by 28.10 dB. With in the angle range from 0° to 30°, the
response is almost linear. The average response slope is about 0. 359 dB/(°), which indicates relatively high
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sensitivity. Experiments indicate that SPF can be used to measure the orientation variation of NLC, and the variation

range is also obtained. The work provides a reference for a new fiber optical biosensor based on the SPF and NLC.

Key words fiber optics; side-polished fiber; optical fiber sensing; nematic liquid crystal; orientational variation;

optical transmission power
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Fig. 2 LC cell embedded a SPF. (a) Three-dimensional diagram; (b) profile along the fiber; (c¢) cross-section

view of the polished area of SPF
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Fig. 3 Polarizing microscope images of the LC cell embedded a SPF and schematic diagrams of the LLC orientation near

the polished surface. (a) Homogeneous alignment LC cell embedded a SPF; (b) twisted alignment L.C cell embedded a SPF
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the mechanical rotating method
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transmission power I in SPF. (a) 0°<{¢<{90°; (b) 0°<{¢<(60°; (c) experimental data of three repeated measurements
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