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Theoretical study of the surface anchoring effect on the full
leaky waveguide mode of liquid crystal
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Abstract: Surface anchoring energy of the substrates can affect the distribution of liquid crystal
director in parallel-aligned nematic liquid crystal cell, and the structure of liquid crystal guide mode
will be changed in the optics. To investigate the influence of the anchoring energy on the liquid crystal
fully leaky guided mode, the equilibrium equation of the liquid crystal director was deduced under the
external applied voltage based on the elastic theory of liquid crystal, and then the liquid crystal direc-
tor was numerically calculated by the differential iteration method. Finally, the formula on reflectivity

and transmittance of liquid crystal waveguide was obtained based on the multilayer optics theory of
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liquid crystal. The theoretical curves of R versus internal degree were calculated in this paper. The

results show that the theoretical curves of different anchoring energy strength (5X10°]J/m*~1X

10°J/m?*) will be shifted to the left compared with the strong anchoring (1X107°]/m?) condition,

and the moving distance is related to the anchoring energy strength. The anchoring energy strength of

substrate surface can be determined by the moving distance of the curves. This study provides a theo-

retical basis for further measuring the anchoring energy of the substrates in a liquid crystal cell by u-

sing optical guided wave technique.

Key words: anchoring; fully leaky guided mode; planer aligned nematic; elastic theory of liquid crys-

tal; multilayer optics theory
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Tab.1 Material parameters of nematic liquid crystal E7

Parameter k1 /pN koo /pN k33 /pN €/ €, n. n,
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