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INTERFERENCE CORRECTIONS TO TRANSPORT OF
WAVES IN DISORDERED MEDIA
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Internal structure saturation of
of ground state atomic transition
(inelastic scattering)

atomic motion
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amplitude imbalance :

a < 2in all channels
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e Labeyrieet al., Phys. Rev. Lett. 83, 5266 (1999).
e | abeyrieet al., Europhys. Lett. 61, 327 (2003).

6 -4 2 0 2 4 6
0 (mrad)

"usua" situations:
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* Sigwarth et al., Phys. Rev. Lett. 93, 143906 (2004). 0-
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Zeeman lifting of degeneracy [1 quasi-2 level system
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[1 mesoscopic criterion for optical thicknessb :
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INLN (Nice) : LKB (Paris) :
R. Kaiser Y. Bidd D. Delande
G. Labeyrie T. Chandliere B. Grémaud
C. Miniatura C. Muller T. Jonckheere
D. Wilkowski T. Wdllens O. Sigwarth
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* Bidd et al., Phys. Rev. Lett. 88, 203902 (2002).

J=3-5J=4 [] Lq): /3

motion of scatterers 1 random phase
e A. A. Golubentsev, Sov. JETP 59, 26 (1984).

"dynamical breakdown" : g2
heating by intense near-resonant w
optical molasse z
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e T.Wdlenset al., Phys. Rev. A 70, 023817 (2004).

Identification and demonstration of several

coherence-reducing mechanisms

solutions :

[1 internal structure
[l temperature
[1 saturation

[1 internal structure :

apply B field (oruseJ=0 - J =1)
[l temperature :

cool down ... but severe limitation for

long scattering paths!

[] saturation :

use s<<1

possible problems in random laser

and strong localization
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o "clean" & controllable system:

[1 well-known and well-controlled scatterers
[1 no absorption
[1 tunable (9)

e new physicsS & new regimes:

[1 higly resonant and monodisperse samples
[1 internal structure
[1 feedback :

mechanical effects
optical pumping
entanglement

[1 non-linearities
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Zeeman lifting of degeneracy L1 quasi-2 level system

Doppler effect
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scattering phase: (A [+ 4 T 14432

| kv, 1-4(8IT)?
propagation phase : [A¢ [ - 2—
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e T. Chandliere et al., Phys. Rev. E 70, 036602 (2004).



