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Relaxation of Optical Induced Molecular Reorientation in
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Abstract: The molecular reorientation transient process induced by laser pulse in nematic
liquid crystals (NLC) with bias voltage is explored. The results show that if the width of
pulse is large more than 1 ps, the molecular reorientation transient process induced by the
pulse can be modeled as Debye relaxation process, the relaxation time constant is inversely
proportional to the elasticity constant of NLLC, and is proportional to the square of thick of the
cell. On one hand, the relaxation time constant is transversely dependent, for the pretilted angle
varied in 0~0. 4 rad, the relaxation time constant can be varied in one order of magnitude,
for the case of pretilted angle is more than 0. 4 rad, the time constant remains the same. On
the other hand, the relaxation time constant can be steered by bias voltage, reorientation
relaxation time ranges from 10 ms~ 10 s can be obtained if the 1. 2~10 V bias voltage is
applied to the cell.
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Fig.1 Geometry of nematic liquid crystal with bias voltage,

the director and coordinate system.
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Fig. 2 Relationship between bias voltage and maximum
pretilted angle in the center of TEB30A. Where
K=1.0X10 " kgem=+s ?,e!=09.5,0=1.727.
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Fig. 4 Transverse distribution of reorientation relaxation
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