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Flexoelectric effect of hybrid aligned nematic
liquid crystals in concentric cylinders

CHANG Yu-ke, ZHANG Yan-jun” , YE Wen-jiang
(School of Sciences, Hebei University of Technology, Tianjin 300401, China)

Abstract; The director distribution of the hybrid aligned nematic liquid crystal in concentric cylinders
under a radial electric field is studied. The influence of the flexoelectric effect on director distribution
is mainly studied. The nematic liquid crystals are in the thin layer of concentric cylinders, in which the
radial anchoring of the inner surface and the axial anchoring of the external surface, or the axial an-
choring of the inner surface and the radial anchoring of the external surface constitute two hybrid
aligned nematic liquid crystals models. Based on the Frank elastic theory of nematic liquid crystal, the

influence of the flexoelectric effect on the director distribution in the two models is studied under the
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strong anchoring and weak anchoring boundary conditions by the finite-difference iterative method.
The study shows that the influence of the flexoelectric effect on the director distribution is different in
the inner boundary, the outer boundary and the thin layer, and that the director distribution in the
thin layer is determined by the comprehensive effect of cylindrical symmetry, boundary anchoring
strength, dielectric effect and flexoelectric effect.

Key words: nematic liquid crystal; cylindrical cell; hybrid arrangement; anchoring energy; flexoelec-

tric effect
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Fig.2 Under strong anchoring boundary conditions, di-
rector angle of 0 versus radius of r in the different
voltages. The solid lines from the bottom to the
top correspond to the voltages of 0,1,2,3 V in
turn, and the flexoelectric effects are neglected.
The dashed lines from the bottom to the top cor-
respond to the voltages of 1,2,3 V in turn, and

the flexoelectric effects are considered.
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