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INTRODUCTION

hybrid nematic film

> confined nematic liquid crystal

> frustrated boundary conditions
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MODEL SYSTEM

# planar geometry
# confining substrates

> mutually perpendicular easy axes
> induce uniaxial nematic order
> arbitrary anchoring
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THEORETICAL DESCRIPTION

# Landau-de Gennes phenomenological description

# substrate-liquid crystal interaction is modeled by
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THEORETICAL DESCRIPTION

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

one-elastic constant
approximation

321 KKK ==

(in the Frank elastic theory)

nonzero when Q depends on more
than one coordinate

spontaneously modulated structures
O.D. Lavrentovich and V. Pergamenshchik,

PRL 73, 979 (1994).
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THEORETICAL DESCRIPTION

 DYNAMIC EQUATION
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EQUILIBRIUM STRUCTURES
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DIRECTOR FLUCTUATIONS
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bending director modes

> eigenmodes spread 
over the whole film

> critical slowdown of
the lowest mode

out-of-plane director modes

> localized few lowest modes

> non-critical, degenerated 
spectra

biaxial structure       bent-director structure
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DIRECTOR FLUCTUATIONS
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bending director modes

> eigenmodes spread 
over the whole film

> critical slowdown
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spontaneously modulated structures
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LIGHT SCATTERING

inhomogeneities of the
tensor order parameter

fluctuations of the
tensor order parameter

inhomogeneities of the
dielectric constant tensor

light scattering

IQ  εεε ~),( +∝ ta r

irfr
rk

⋅⋅∝
⋅−

∫ ),(e),(3 ttEdrE si
es ε

amplitude of the scattered light

autocorrelation function

t

n n

n
dynssdyn

nRtEEtG q

q

,e)()0()(
,

2
µ

µ
−∗ ∑∝=

∫ −= z
nn zdzR κβ e)( 

evanescent light scattering

> total reflection of the incoming
light
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EXPERIMENTAL SETUP FOR
EVANESCENT LIGHT SCATTERING
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SUMMARY

# in a hybrid geometry variety of equilibrium structures can be
obtained
> biaxial structure

I thin films
I strong anchorings
I close to bulk nematic-isotropic phase transition temperature

> uniform director structure
I thin films
I unequal anchorings

> bent-director structure
I thicker films

> modulated structures

# soft bending director modes  structural transitions

# evanescent light scattering
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