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Effect of Electric Field on an Injection Velocity in a Vertically Aligned
Nematic Liquid Crystal
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Abstract

Injection time of liquid crystal (LC) by capillary action in a verticallv aligned (VA) nematic LC cell
takes longer than that in a homogeneously aligned (HA) LC cell because Miesowicz viscosity in the
former is bigger than that in the latter. To reduce liquid crystal injection time in the VA cell, we
applied vertical electric field while injecting so that the orientation of LC molecules is changed from
vertical alignment to homogeneous alignment. Consequently, the injection speed is improved by 25 %

when compared with the cell without an applied field.
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Fig. 2. The orientation of liquid crystal while
injecting liquid crystal. (a) homogeneous

aligned cell, (b) vertical aligned cell.
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Fig. 4. Mapping of a LC injected region as a
function of time in a cell with homo-
geneously aligned surface treatment.
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Mapping of a LC injected region as a
function of time in a cell with vertically
aligned surface treatment when the bias
is applied or not.
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Table 1.
in the HA and VA cells.
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