CENTRE MATHINAL
DE L& EECHERCHE
HCICNTIFCUE

%

Interference effects in disordered media are amplified with time

Laboratoire de Physique et Modélisation des Milieux Condensés, CNRS/UJF, Grenoble
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e For a semi-infinite waveguide ( L — o9, average reflected intensity scales as

A{A(r)A (r +Ar)) 1

A@r)=1(r)=(I(r))and

g

C;(ar)= ()1 (r +Ar))
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e Average transmitted intensity falls down exponentially with time:

< l Transmission (r ' t)> - exp(— t/tThOU|E$ ) where tThOlﬂGﬁ

=1?/7°D,

< I Reflection (t)> ~1/t%?

e For continuous wave (cw) illumination, intensity fluctuations exhibit weak long-range correlations:
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Experimental data by A. Chabanov et al., PRL 90, 203903 (2003)

e The apparent diffusion coefficient decreases with

time:

where A=3/27%and B=2/7?

o Diffusion approximation breaks down for
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e In transmission, long-range correlations
grow linearly with time:
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N a, rectongu\o\r\: C2 (Ar ' t) =
SO

(A(r,t)d (r +Ar,t))
(1(r, t)(1(r +Ar,t))
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The same prediction has been made by Titov an Beenakker, PRL 85, 3388 (2000)
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e For a semi-infinite waveguide, a transition to a
guadratic scaling of the reflection coefficient
with t is predicted for long times t > fZ/DB'

e Diffusion approximation breaks down for

\ Experimental data by A. Chabanov et al., PRL 93, 123901 (2004)
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e C, becomes of order 1 for t ~tHeisenberg /

N

Find more details in our publications:

e S.E. Skipetrov and B.A. van Tiggelen, «Dynamics of weakly localized wavesy,

1 1 PRL 92, 113901 (2004)
<| Reflection (t)> ~ 3% - e S.E. Skipetrov, «Enhanced mesoscopic correlations in dynamic speckle
t t patterns», PRL 93, 233901 (2004)
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And on the web site:
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khttp ://lpm2c.grenoble.cnrs.fr/People/Skipetrov
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