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is based on the three-variable expansion of the Mori
equations [4, 5], adapted to anisotropic systems,
where the generalized spherical harmonics are no
longer independent variables.

The Fourier transforms JMN(wF; of the correlation
functions Gyn(7) = (8DM(2), 6DN(0)¥) are found to
be:

Iun(w) = %’3 XmiXik Ggn(o0) X

X {iw + MK [iw + Ky [(ic + )] '}

where X and {A} are eigenfunctions and eigenvalues
of the anisotropic diffusion operator. The expansion
parameters K, K, are related to mean-square angular
velocity and (total) torque M, and 1/y to the torque
relaxation time. The diffusion equation results are
recovered under ‘strong anisotropic interaction limit’
(SAIL) conditions [6],K /Ko = N/kT >> 1.
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The Effect of Solute Structure on the Nematic—
Isotropic Transition in Binary Mixtures
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Systematic thermodynamic and statistical-mecha-
nical studies of nematic—isotropic (NI) phase equilib-
ria in binary mixtures have provided significant
information on the effects of molecular size, shape
and flexibility on the orientational order and stabi-
lity of nematic mesophases [1-3].

The addition of solute to a nematogenic solvent
either depresses or elevates the NI transition tempera-
ture (Tywy) of the pure solvent and gives a two-phase
region. The phase diagram in the T*—x, plane T* =
T/Tny; x2 = solute mole fraction) yields coexistence
curves that are virtually linear for x, < ~0.10. Of
interest is the negative of the slope of the lower
phase-boundary line (nematic/nematic + isotropic),
Bn = —(dT*/dx,)n, which is a measure of the order-
destroying (positive 8) or order-enhancing (negative
Bn) ability of a solute.

Experimental 8y results are presented for mixtures
of quasispherical (tetra-n-alkyl tins), chain-like (n-

Microsymposia

alkanes) and rodlike (p-polyphenyls) solutes dissolved
in nematogenic solvents (MBBA and 5CB). These
results are compared with the predictions of lattice
models, which stress the predominant role of repul-
sive interactions.
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Nematic liquid crystalline states formed in
mixtures of surfactant and water correspond to aniso-
tropic micelle solutions with anisometric surfactant
aggregates of a finite size. Addition of salts and co-
surfactants stabilize in general the nematic state.
An addition of chiral compounds leads to the forma-
tion of cholesteric states.

There are two different nematic states and direct
transitions between the states are possible. The transi-
tion is weakly first order. The temperature depen-
dence of the nematic order parameter can be positive
or negative. It differs in general significantly from
that found in thermotropic nematics. Curvature
elastic and viscous properties seems to be qualitati-
vely the same as in thermotropic nematics. Results
on curvature elasticity coefficients obtained on the
decylammoniumchloride/NH,Cl/water system will be
discussed and the methods of measurements des-
cribed.

Incorporation and Transport of Solutes in Lipid
Bilayers
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Lipid bilayers are excellent solvents for amphi-
phatic, hydrophobic and even charged molecules.
This property is essential for the role of the lipid
bilayer as fundamental building unit of biological
membranes where a large class of molecules ranging
from small substrates to large enzyme complexes
must be organized in well defined structures. This
property is closely related to the liquid-crystalline
structure and the two-dimensionality of the bilayer.
The molecular organization of bilayers and mono-
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