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Electrohydrodynamics and molecular alignments of
five nematic and three smectic liquid crystals were studied
in a.c. and d.c. electric fields of electro-optical cells
with transparent and free-lead electrodes. 1In nematic
liquid crystals, it was found that there were two sets of
bright domain lines as observed by Penz. At electric field
strengths greater than ‘IOLL volts/cm, some nematic liquid
crystals between transparent electrodes formed polygonal
patterns similar to Bénard's thermohydrodynamic cells.

The domain patterns of nematic liquid crystals in the
electro-optical cells with free-lead electrodes were in
many respects similar to those obtained in cells with
transparent electrodes, although the domains moved in

different manners.

In smectic liguid crystals, the molecular arrange-
ments giving rise to the observed textures were studied.
It was concluded that the molecular orientations of focal-
conic and fan-shaped textures changed uniformly from the
central region to the dark boundary, and the dark lines
and dark boundaries in these textures would correspond to
the regions where the molecular arrangements changed
abruptly. The long axes of the molecules in the polygonal
texture were periodically oriented along the radial direct-
ion and there were also windings in the directions of the
lines tangential to the concentric bands. These molecular
arrangements and the optical properties are ouite similar
to those of spherulites obtained in the polymer crystal-
lization.

When smectic liquid crystals were placed between



transparent electrodes, a translation perpendicular to

the direction of the electric field and a rotation about
the long axes of the focal-conic and fan-shaped textures
were found. At higher field strengths, a large focal-
conic was split into a2 number of much smaller focal-conics.
When the smectic liquid crystals were cooled from the
isotropic phase to the isotropic-smectic transition peoint,
formation of focal conics, long cylindrical rods and
batonnets could be induced by an electric ficld. The long
rods and the bAtonnets were found to rotate about their
long axes, and in the case of the long cylindrical rods,
their motion was coupléd with a vibration about the field
direction. In both a.c. and d.c. electric fields, the
focal conics coalesced to form larger focal conics up to

a critical size and’then, because of their vigorous motions,
burst into a number of much smaller focal conics.
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