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We have theoretically and experimentally investigated the effect of
dipole moments on the layer structure of molecular alignment of smectic
liquid crystal.

Basic understandings of "carrier" in liquid crystal (LC) are dramatically
changed in this decade. The electronic conduction, now, can be measured.
It provides us a new insight into the application of liquid crystalline
materials to semi-conductive devices. The mechanism of electronic
conduction in the liquid crystal can be explained by the disorder model,
which is a well-used hopping model in amorphous-organic
g)emiconductors,l) by improving the model to be two-dimensional system.

To understand the origin of the energetic disorder of the disorder model
in liquid crystal, we doped guest molecules of biphenyl derivatives with
large dipole moments for host liquid crystalline materials of phenyl-
naphthalene derivatives and measure the concentration dependence of the
mobility. On the other hand, we calculate energetic disorder limited to
director orientation and layer alignment of smectic-LC structure and
compared with the experimental results. We found that energetic disorder
is proportional to square root of the concentration: ~c'* for liquid crystal.
The experimental results are agreement with the result of calculation.

This study gives us an insight into the effect of dipole moments in
ordered molecular systems and the molecular design for getting quality
oriented organic semiconductors using organic liquid crystalline phase.
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