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Introduction to Liquid Cristal Light Valve with optical feedback(LCLV)

© Experimental set up

An = 0.2
Y = 1Py = 45°
d = 30um

A =633 nm
L=1-4cm

=1

.

AN

mask

A\

far field

g —J]I: cch| near field

front view of
the mask




Theoretical description (LCLV)

© The dynamic of average tilt 0 is described by local relaxation model of the
form (applied voltage larger than voltage of Freederickz transition)
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Bifurcation diagram of uniform states

O Bifurcation diagram

© Front Solution
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Bifurcation diagram of pattern states (Bi-pattern)

When L is increasing

[ A
1 <lp>(mW/cm2) { P3
0.6—_ P13 } % } 1 {
0.5-
0.4-
- P12 { {
il
0.2—_ P1
o_1inf§iII.ﬂHHHHHHH
_ : lin(mW /cm2)
oo M
0.1 0.2 0.3 0.4 0.5
1.1 : eo
Lo —
-
0.8—: | - - (?LI.?(Y)

S
o)
N
IN
o)
)

N—




Main ingredients of super peak

o Coexistence between two patterns (bistable pattern forming

systems)
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Hence, this phenomenon is Universal




Parametrically driven Newtonian fluid

We consider a Newtonian Fluid (water-glycerine) parametncally excited with
two frequencies (£21/€2,=3/2)

Oscillon

F=A1Cos(£21t)+A>Cos({2,t)




Super-peak, parametrically driven Newtonian fluid

F=A1Cos(£21t)+A>Cos({2t)
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Universal theoretical description

O One possibility 1s to consider the bifurcation of an uniform state characterized by
to critical wave-lenght

Using the ansatz

4 N
_|Re(o) u =+ A(X, T)e™® + B(X, T)et™® + c.c + h.o.t.
K1 K2
: : ; ‘ K one obtain the coupled amplitude equation close
20 to bifurcation
OrA = pA — (|A|? +7|B|*)A + 0. A
5 ) OrB =B — (|B|* + 6|A|*)B + DO,. B

Experimentally, in the LCLV close to the bifurcation there 1s only one frequency,
and the second frequency do not correspond to the experimental observed.



Super-sub-critical bifurcarion

© Another possibility is consider a super-sub-critical bifurcation
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Given a dynamical system of the form
i = f (i, 0y, {\i}),

this system has a uniform state (uo), which exhibits a
spatial super-sub-critical bifurcation. Using the ansatz

i=A(X,T)e' 4+ A(X, T)e "% q 4 - - -

one obtain the amplitude equation close
to bifurcation

OrA = uA—v|APA+a|AI*A— |AIA + 9xx A,

where U, v, and o are positive.



© Bifurcation diagram of super-sub-critical model

/ { OrA = pA —v|APA+ alA*A— |AI°A + dx x A, }
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The homogenous or uniform states satisfy
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where 0= p—a?/R: —vR? 4+ R}~ R® and"a" 1s a constant of montion. Therefore,
if the amplitude of the pattern 1s increasing the wave length also increases.

« T

LUV AL LA L
ALY




© The model is variational

where  F=— / | (,u.
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Hence, the dynamic of this model 1s relaxational type.
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© Particle-type solution of the model (Front connection)
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The system does not exhibit localized particle as consequence of kink interaction
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particle-type solutions (adiabatic effects).
© Recently using non resonant terms, we have explained the localized patterns and
Kink interaction
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Amplitude equation with non-resonant term

The non resonant terms are consequence of the interaction of the large scale envelope
A(x,t) with the small scale underlying in the spatial periodic solution. The amplitude
equation takes the form

OrA = pA—v|A|*A+ alA|*A - |A]°A 4+ Oxx A
_ Am An _tg{l4+n—m)x
+ Z Gmn AT A" e

=l

For the sake of simplicity we consider

é )
OrA = pA—v|APA+ o|A*A — |AIPA+ Oxx A
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where 1 1s the amplitude of the parametric forcing and u<<I.



Super- Peak

o As result of parametrical spatial
forcing the system exhibits locking
phenomena. Hence, there 1s a pining
range for the front conections.

O As consequence of the kink interaction
the system presents a familly of
localized structure. This interaction has
the form
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o The smallest of these solution we
term SUPER-PEAK
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Super- Peaks are robust solution

© The mechanism for super-peak appearance is related to the fact that the spatial forcing
1s nonlinear. Thus, for the same forcing the amplitude of oscillations for the upper branch
1s larger than the amplitude of oscillations for the lower branch. Hence, for a critical, and
small, value of the forcing the upper oscillations collide with the unstable
branch, giving rise the appearance of a super-peak.
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Conclusion

© We have presented an unified description of super-peak, which is a large peak
nucleating over a pattern.

o This particle-like state 1s a generic class of behavior appearing whenever a pattern
forming system exhibits coexistence of twos patially periodic states.

O The front solution that connect two different pattern states exhibit a locking
phenomena, that 1s, the front 1s motionless for a range of parameter.

© We have obtained the front interaction. From this interaction, we deduce the family
of localized solution exhibit by the system. As consequence of nonlinear intensity of
the forced, localized patterns with a size larger than the shortest length are not robust
phenomena and the typical behavior observed 1n the experiments is the appearance
of localized-peaks.

O We also put 1n evidence this robust phenomenon in different one-dimensional
experiments, like a perimetrically driven Newtonian fluid and a nematic liquid crystal
valve with optical feedback. The experimental observations are in a good qualitative
agreement with the numerical results.





