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Abstract

When confined in two dimensions, numerous in-
triguing disorder related phenomena affect the
transport properties of electrons in solid state
systems. Recently, disorder-related phenomena
started to be experimentally explored in atomic
ultra-cold gases. Here, we present experimental re-
sults on diffusive expansion of an initially trapped
87Rb ultra-cold gas, confined along the vertical di-
rection, in presence of an anisotropic disordered po-
tential. Our experiment is a first step towards the
study of other disorder effects in two dimensions,
from anomalous subdiffusion [1] and classical trap-
ping under the percolation threshold [2] to Ander-
son localisation [3].

The confinement in the horizontal plane is re-
alized between the two lobes of a TEM01 blue-
detuned beam [4,5], vertically focused and transver-
sally collimated. The disordered potential is cre-
ated by a speckle field [6], generated by a diffusive
plate. We observe planar anisotropic diffusion of
the low energy atoms and simultaneously ballistic
expansion of the high energy atoms. After long ex-
pansion times, we extract quantitative informations
on the energy dependence of the diffusion constants
from the comparison of the observed density pro-
files with a diffusive model.
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