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1 Introduction

Computation of the imaginary part of the Green function at the
position of the source in a random medium related to

� the spontaneous decay rate of the emitter;

� the Local Density Of States (LDOS);

� the C0 intensity correlation.

A study related to fundamental questions in mesoscopic physics as the ability

� to image local optical properties deep inside in the system;

� to control light emission by multiple scattering.

2 Physical and numerical model [1, 2]
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4 LDOS and C0 speckle correlation [3]

� LDOS fluctuations and C0 speckle correlation are equal [4]:
C0 is of infinite range and a non-universal intensity correlation function [5]:

C0 =
〈ρ2 (r0, ω)〉

〈ρ (r0, ω)〉2
− 1 =

Var [ρ (r0, ω)]

〈ρ (r0, ω)〉2

Expression valid for all transport regime for a non-absorbing medium.

� LDOS distribution P (Γ):
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�Γ < Γ0 : collective interac-
tion (multiple scattering)

�P (Γ) ∝ Γ−3/2 : Near-field
interaction with one scat-
terer

�Near-field interaction with
more than one scatterer sen-
sitive to the correlation pa-
rameter f

N = 100, ω = ω0 + γ, ω0 = 3× 1015 Hz, γ = 1× 109 Hz, R = 1.2 µm,
R0 = 0.05 µm, k�B = 19, f = N (d0/2)3 / (R3 −R3

0)

� Influence of regime � on C0:

(a)Full calculation

(b)Two nearest neighbours
taken into account

(c)Only the nearest neigh-
bour taken into account

C0 is strongly influenced
by the correlations of

the disorder.
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3 LDOS and multiple scattering [6]

� LDOS distribution P (Γ) and probability P (Γ < Γ0):
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Possibility of Γ < Γ0 due to
collective interactions

(interferences)
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P (Γ < Γ0) can reach 50 %
depending on parameters

N = 500, ω = ω0⇒ λ = 1.88 µm, R0 = 0.36 µm, d0 = 0.12 µm, f ≤ 2 %

� Average LDOS 〈Γ〉:
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Effective medium

– No correlation in posi-
tion

– No recurrent scattering

– Data described with

εLL = 1 +
ρα

1− ρα/3

– Deviation from the in-
dependant scattering ap-
proximation

– No correlation in posi-
tion

– Signature of recur-
rent scattering

– Data fitted numerically
with

εeff �= εLL
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