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MesoscopicMesoscopic criterioncriterion
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Transport Transport VelocityVelocity in in RandomRandom MediaMedia
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Transport Transport VelocityVelocity in in RandomRandom MediaMedia
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Transport Transport VelocityVelocity in in RandomRandom MediaMedia
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MagnetoMagneto--OpticsOptics in Diffuse Mediain Diffuse Media

Do photons Do photons exhibitexhibit a Hall a Hall effecteffect ??

Radiatif Radiatif transfertransfer isis wellwell describeddescribed by a diffusion by a diffusion equationequation

( ) ρ∇⋅−= BDJ Gradient Gradient imposedimposed by by parityparity !!

Faraday Faraday effecteffect)exp()exp(),( rBrkr ⋅±⋅+−=± iVititE ω

ρ∇×−= BJ HD YesYes!!
RikkenRikken & Van Tiggelen, Nature (1996)& Van Tiggelen, Nature (1996)

Can photons diffuse Can photons diffuse withoutwithout a gradient in a gradient in 
densitydensity ??

ρBJ MCD= No!No!
PinheiroPinheiro & Van Tiggelen, JOSA A (2002)& Van Tiggelen, JOSA A (2002)



Photonic Hall Effect

RikkenRikken & Van Tiggelen, Nature 381, 54 (1996)& Van Tiggelen, Nature 381, 54 (1996)
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PhotonicPhotonic SpintronicsSpintronics
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PhotonicPhotonic SpintronicsSpintronics
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GaussianGaussian SpecklesSpeckles
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Diffuse Diffuse AcousticAcoustic WaveWave SpectroscopySpectroscopy
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ProbabilityProbability distribution of distribution of SECONDSECOND derivativederivative
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ProbabilityProbability distribution of distribution of SECONDSECOND derivativederivative
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Count Count thethe meanmean free free pathpath??
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RQ ∝2 impliesimplies screeningscreening ofof topologicaltopological chargecharge

((HalperinHalperin, 1981, Berry 2000, Wilkinson, 2004), 1981, Berry 2000, Wilkinson, 2004)
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SeismicSeismic waveswaves in in thethe French AuvergneFrench Auvergne
Eric Eric LaroseLarose, Ludovic , Ludovic MargerinMargerin, Michel , Michel CampilloCampillo et Bart van Tiggelen , PRL, July et Bart van Tiggelen , PRL, July 

20042004

Background noiseBackground noise

OperatorOperator noisenoise

MesoscopicMesoscopic
signalsignal



CoherentCoherent BackscatteringBackscattering in in thethe French AuvergneFrench Auvergne

MeanMean free time=0.7 secondsfree time=0.7 seconds
WavelengthWavelength= 20 = 20 metermeter ccRayleighRayleigh =  300 m/s=  300 m/s
MeanMean free free pathpath = 210 m= 210 m
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CoherentCoherent BackscatteringBackscattering in in ConcreteConcrete StructureStructure
Larose, De Rosny, Goudeard, Anache, Margerin, Campillo, Van Tiggelen, 2005



CoherentCoherent BackscatteringBackscattering in in ConcreteConcrete StructureStructure
Larose, De Rosny, Goudeard, Anache, Margerin, Campillo, Van Tiggelen, 2005
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EquipartitionEquipartition CorrelationCorrelation = Green = Green functionfunction

HelioHelio--seismologyseismology
Duval, Nature 1993Duval, Nature 1993
Thermal phononsThermal phonons

Weaver & Weaver & LobkisLobkis, PRL , PRL 
20012001
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CampilloCampillo etaletal Science Science 
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Relation Relation withwith TimeTime--Reversal Reversal andand
CoherentCoherent backscatteringbackscattering

Time reversal Time reversal 
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