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In this talk, we will show how cold atomic gas can be very usefull tools and model systems to study light
propagation in strongly disordered systems. We will in particular focus on the theoretical and numerical
aspects of two very interesting effects.

• First, we analyse the Local Density Of States (ldos) statistics in a strongly scattering system
(equivalent to the fluorescence decay rate statistics of an emitter embedded in a disordered system)
and show that coherent multiple interactions and near-field interactions with one or more scatterers
can have substantial effects [1, 2].

• Second, we analyse the coherent propagation of a laser beam through an ensemble of resonant
scatterers and show that a light “flash” appears in transmission when switching off the incident
laser. We analyse the dynamics of this “flash” in terms of optical thickness and temperature of the
gas. The results are in perfect agreement with the experiments carried out by M. Chalony and D.
Wilkowski [3].
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Figure 1 – (a) ldos distribution ρ normalized by the ldos in vacuum ρ0. (b) Intensity I0 of the incident laser (dashed-
dotted line) and intensity I transmitted through a cold atomic gas (solid line) showing the “flash” effect.
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