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Qutline

o Freederickz transition.

o Liquid cristal light valve (LCLV), experimental setup.

o Feedback renders the Freederickz transition in first
order one.

o Main features first-order transition

o Front propagation.

o Experimental measure.

@ Conclusion.



Freederickz Transition

Liquid crystal under the influence of magnetic
or electric fields can exhibit distortion of planar
or homeotrope aligned. This transition is usually
is a second order one.

Biturcation Diagram: liquid crystal film with planar

aligned with positive dielecrtric constant.




Liguid Crystal Light Valve (LCLV)
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Feedback renders the FT to a first-order one.
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Spatial behaviors close to Freederickz transition
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Theoretical description

Nematic liquid crystal layer on which an electric field 1s
 applied, the director satisfies

In the case isotropiccase K, =K, =K;=K

VOt = K (V27 — (7. V)
)

Ve, (7. E)(E — (7. E)) + S 2L
— (it %) E* + 4 (.E)i.((7i.4) E)



The total electric field applied to the liquid crystal layer
depends on the response of the photoconductor

F(n)= Ey + al,(n), a~ 4
__where the first term of the right size is related to the
voltage applied to the film and
[, = |cosycos s + sin ) sin -'f,:f:g{f_ﬁkd‘ﬂ” e’ EHEI in
with g input intensity,
Ay = 0.2 diference of index of refraction,
Yy = 1y = 45%  Polarization angles,
d = 30um thickness of liquid crystal layer,
k=271/) wave number, A=633 nm.
therefore

E(n) = Ey + A + B cos(8 cos” §)

where

A = +(cos2(1)y — 1e) + cos 2(1; + 1) + 2)aldiy

B = —(cos 2(1)) — ) — cos 2(yy + 1) )alyy
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The stability analysis of the director equation shown that
the first Fourier mode becomes unstable
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7'/ ny = u(z, y)sin(mz/d)
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where the amplitude u(x,y;t) satisfies

du = cru + csu’ + esu’ + I{Vi-u.
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Normal form

In the case of first-order transition with symmetry reflection
the system is described (dimensionless)

Ou =pu + u® — u’ + Vu

The bifurcation diagram
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o The system is potential O = —[Ei + Vi
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¢ The stationary solution
i\/l =~ i+ al,HI
2

H-” = '.]-. :”—.:t —

Front Solution

"Heteroclinic connection of stationary states in the stationary

or inertial spatial system". Using the ansatz u(x;t)=u(x-ct)

U+

o~V
7C> d,,u + co,u = —(—)
du
= B<pi<iy

V {u)




o Normal front
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FKPP front
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@ There 1s minimum velocity

® The 1nitial condition determine the velocity.

O >0 the linear analysis determine the dispertion relation

Front Propagation (Experimental measures)

Bistability, Maxwell point, Freederickz transition
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¢ Experimental setup (1D)

Front velocity
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Conclusion

o The feedback renders the FT into a first order one.

.o An amplitude equation, derived close to FT, exhibits
a fair qualitative agrement with the experimental
observation.

¢ Bistability, Maxwell point, freedrickz transition
and front velocityof Normal and FKPP front
(1D,2D) have been measured.

Outlook

0 Noise induced spatio-temporal intermittence

it = pu+ u’ —u’ + Vi-u + un(z,1)




