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Theoretical study of flexoelectric effect and spontaneous distortion
in domain walls within nematic liquid crystal system
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Abstract: Based on Landau-de Gennes theory, we investigated the flexoelectric effect and spontaneous
distortion effect within three different domain walls in parallel aligned nematic liquid crystal system
influenced by electric field, using the relaxation iterative method. Our results show that, the domain
walls in our system exist in the range of 0.2<<E/E,<1.2(E,=1.45 V/um). With one elastic constant
approximation, flexoelectric effect with opposite direction of electric field will influence the twist
angle of domain walls, which has 90° symmetry effect on twist wall, asymmetric effect on mixed
wall, and no influence on spay-bend wall. Under the elastic anisotropy, external field will induce
spontaneous distortion effect, which will change the twist angle from original angle to 90° both in

splay-bend wall and mixed wall, namely the director will reorient along the tangential direction of
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wall, but have no effect on twist wall. Beyond that, flexoelectric effect will have superposition impact

on the director orientation in the domain wall.

Key words: Landau-de Gennes theory; domain walls; elastic anisotropy; flexoelectric effect; sponta-

neous distortion effect
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Fig.1 Image of domain wall in a parallel aligned nematic liquid crystal device.(a)Polarizing microscope image

of domain wall; (b) A model of the domain wall; (¢) A model of the splay-bend wall in 2-y plan; (d)A

model of the twist wall in -y plan;(e) A model of the mixed wall in x-y plan.
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