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ABSTRACT

The optical birefringence of six nematic liquid crystals
and four binary systems was ®tudied by the aid of a spectrometer.
The method of minimum deviation was used to measure the two spectral
lines of the extraordinary and ordinary rays. The small-angle prism
of liquid crystals was formed by the method that Chatelain and Pellet
had described. The extraordinary and ordinary indices of refraction
have been calculated from the formula

n = i_"'_&

4

where i’m is an angle of minimum deviation and 4 is the angle of

the liquid crystal prism which is less than 10 degrecs.

It has been found that the nematic liquid crystals bechave
like positive uniaxial crystals. They exhibit strong birefringence,
that is, the extraordinary ray has the higher refractive index than
the ordinary ray. Their refractive indices are very sensitive to
temperature. When a nematic liquid crystal is heated; the ordinary
index increases, whereas the extraordinary index decreases. At the
nematic-isotropic transition point, there is a discontinuous change
in the refractive indices and the birefringence drops rapidly as the
temperature increases. The isotropic transition temperatures of the
nematic mixtures are in the range between the isotropic transition

temperatures of their pure components.
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The investigations have been concentrated on the temperaturec
dependence of the extraordinary index (na), the ordinary index (no),
the average index (n) and the index of the isotropic liquid (ni) at
different compositions. It has been found, for example that for the
system EPP-HepsBBPCPC, the graphs of ngs N and ng at different
compositions and temperatures, have distinct minima at each temperature
at the eutectic composition of about 0.48 mole fraction of BEPCEC.
This may be explained in terms of the superstructures, specific
molecular clustering and modes of packing associated with the eutectic
region. Also the cis-trans isomerization of the constituent compounds
would cause a decrease in the polarizability.
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ABBREVIATIONS AND SYMBOLS

Abhbreviation8 for Chemicals

BBMBA p-Butoxybenzal-p-(p -methylbutyl) aniline

BEPCPC n-Butyl p-(p-ethoxyphenoxycarbonyl) phenyl carbonate
EBMBA p-Methoxybenzal-p-( 3 -methylbutyl) aniline

EPP-Hep p-(p-Ethoxyphenylazo) phenyl n-heptanoate

EPP-Hex p-(p-Ethoxyphenylazo) phenyl n-hexanoate

EPPU p-(p-Ethoxyphenylazo) phenyl n-undecylenate
MBAPA p-(p-Methoxybenzylidene) aminophenyl acetate
MBBA N-(p-Methoxybenzylidene)-p-butylaniline
PAA p-Azoxyanisole
PAP p=Azoxyphenetole
PHAB Pyp'-di-n-Hexyloxyazoxybenzene

Symbols

the angle between the two faces of the prism
Jnl minimum deviation angle
average index

refractive index of extraordinary ray

refractive index of isotropic liquid
refractive index of ordinary ray
nematic-isotropic transition temperature

molecular polarizability

mean molecular polarizability
molecular polarizability perpendicular to the optic axis
molecular polarizability parallel to the optic axis

volume expansion coefficient

A fg J? Q) R o® B oP B

mole fraction
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