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Abstract: Ultra cold atoms released in a disordered potential created with a laser speckle, allow one 
to study Anderson Localization (AL) and Coherent Back Scattering (CBS). Localization has been 
observed in 1D and 3D, and 2D experiments are promising. Theory supports the conclusion that what 
is observed is AL, but a smoking gun of the role of coherence is still missing. Recently, it has been 
possible to observe CBS (see Figure), an indisputable coherent effect in quantum transport, related to 
the first order manifestation of localization (weak localization). These experiments belong to the very 
active domain of simulating difficult problems of Condensed Matter Physics with Ultra-Cold Atoms 
placed in tailored optical potentials. 

 
Figure 1: 2D momentum distribution of ultra cold atoms after propagation in a 2D (laser speckle) 
disordered potential for various propagation times. The first figure shows the initial momentum 
distribution. One can then see the progressive build up of the ring associated with elastic 
scattering, and of the Coherent Back Scattering peak still visible after the initial momentum peak 
has been totally washed out. 
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