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ABSTRACT

mhe dielectric constants of two nematic 1iguid crystals, MBBA and
EBBA, were measured at room temperature and 45°¢ respectively in the
frequency range 8.5~11.5 GHz. The reflection coefficient of the
microwave signal at the surface of liquid crystal ;as determined. The
dielectric constant (KO) and the dielectric loss (tan Go) of MBBA
were found to be 3.065 + 0.051 and 0.082 + 0.011, and there were no
appreciable changes in these value at the attempted frequency range
within the experimental error. The corresponding values of Ky and tan 60
of EBBA were 2.622 + 0.019 and 0.095 + 0.005.

In contrast to the above procedure where the liquid crystals were
not subjected to any magnetic field, and hence the natural orientation
of their molecules, a magnetic field of 3,000 gauss was applied in order
to realign these molecules, the dielectric constant (k, ) and dielectric
loss (tan §,) of MBBA in the direction perpendicular to the molecular
axis were measused to be 3.035 + 0.021 and 0.088 + 0.005. Where as in
the direction parallel to the molecular axis, K, and tan 6§, for MBBA

were 3.406 + 0.036 and 0.039 + 0.002. Similar procedure was applied to



the EBBA molecules yielded the values of k, and tan 6, as 2.556 % 0.022
and 0.107 + 0.004. For EBBA, k, and tan §, were 2.989 + 0.014 and
0.028 + 0.603 respectively.

In these two cases, the values of K, were substantially larger
than those of x . Although a molecule of the liquid crystal exhibits
permanent dipole property at low frequency region, at the applied
microwave frequency the dipole property of the molecule as a whqle
becomes unobservalbe. As the orientation of the molecules were fixed
under the subjected magnetic field, and also k is larger than k,

a conclusion was drawn that the molecule of nematic liquid crystal can
be polarized internally by electric field parallel wise to the long axis
better than perpendicular wise, The difference in the values of the

dielectric constants was concluded as due to the anisotropic character

of liquid crystal.
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