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INTRODUCTION

air-liquid crystal
interface

| glass | :

hybrid nematic film

» confined nematic liquid crystal

» frustrated boundary conditions
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MODEL SYSTEM

o planar geometry
o confining substrates
mutually perpendicular easy axes
induce uniaxial nematic order
arbitrary anchoring
\

il ? —‘

z:O z=d
study of equilibrium study of pretransitional
structures dynamics
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THEORETICAL DESCRIPTION

o Landau-de Gennes phenomenological description
(one-elastic constant approximation)

f = AT - T)trQ® - %BtrQ3 +%C(trQ2)2 +%LNQSNQ

N |-

homogeneous part elastic part

o substrate-liquid crystal interaction is modeled by

.1 d(@)

f. =
S id(z - d)

N |-

G, trQQ - QSL2

boundary conditions
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THEORETICAL DESCRIPTION

general elastic distortion free energy contribution
(in tensorial Landau-de Gennes picture)

1 1 1
Takie = 5 L, Qi TiQj + 5 L,¥;Qi Qi + 5 LT Qj; 1;Qix
one-elastic constant nonzero when Q depends on more
approximation than one coordinate
K, = K, = K, spontaneously modulated structures

O.D. Lavrentovich and V. Pergamenshchik,

(in the Frank elastic theory) PRL 73, 979 (1994).
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THEORETICAL DESCRIPTION

DYNAMIC EQUATION

GE L] NE

Mt 1 1NQ

relaxation equilibrium condition

Q(r,t) = A(r) + B(r, t)

mean-field small fluctuations

equilibrium around equilibrium » harmonic approximation

» exponential decay - r,
2

» B(r,t) = a b(r, 1T,
i=-2
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EQUILIBRIUM STRUCTURES
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DIRECTOR FLUCTUATIONS

biaxial structure —=p bent-director structure
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DIRECTOR FLUCTUATIONS

uniform director structure » bent-director structure
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LIGHT SCATTERING

Inhomogeneities of the

tensor order: parameter Sy, Inhomogeneities of the
dielectric constant tensor

e u eQ(r,t) + el

—=p light scattering

fluctuations of the 7
tensor order parameter

amplitude of the scattered light

E. u odrE(r, t) e “F xe(r, t) xi

) . RZ _n total reflection of the incoming
Gy = (E(OE(®), W & —"e ™ light
y 2 i g = |k - K, k =ksina

k = ky+siPa - sin’a,

R, = ¢dzb,(z) e®

n
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EXPERIMENTAL SETUP FOR
EVANESCENT LIGHT SCATTERING

/ thin hybrid cell
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soft mode contribution
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SUMMARY

o In a hybrid geometry variety of equilibrium structures can be
obtained

« thin films d < 200AM
% strong anchorings G, » G, >10*J/m°
% close to bulk nematic-isotropic phase transition temperature

~
« thin fil
nAms o d<L|ue, - UGy
% unequal anchorings >
% thicker films
S
o soft bending director modes structural transitions

o evanescent light scattering
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