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The experimental realization of 3D Anderson localization of light, or the absence of diffusion 

of light in a disordered medium, has been intensively sought by many different groups since the 80`s. 
However, absorption and nonlinear effects from different media have mimicked experimental 
signatures and made indisputable observation of 3D Anderson localization a challenge [1-4].  More 
recently, cold atoms have emerged as promising samples to investigate Anderson localization of light.  
Even though the existence of Anderson localization of light has been theoretically questioned when 
the vectorial nature of light is taken into consideration [3], an additional magnetic field or disorder 
induced in the atomic levels by a speckle field in a cloud of laser-cooled atoms have been suggested 
as possible routes to observe this phase transition. 

In this talk, the state of the art of the experimental setup will be presented, including details 
on the laser system, the Ytterbium magneto-optical trap and the next experimental steps. Different 
approaches that will be used to observe Anderson localization of light by cold atoms will be discussed, 
alongside their advantages and technical challenges. In the first one, diagonal disorder will be 
obtained by a 3 dimensional speckle field that will be applied to the atomic cloud in order to induce 
spatial dependent light shifts.  One of the advantages of this setup is that the disorder can be fastly 
switched on or off, which is not simple for different media like solid state devices. The second method 
consists in the application of a bias magnetic field to split the atomic Zeeman levels and the analysis 
of light transmited through the sample for different experimental parameters, as proposed in [4], can 
reveal experimental signatures of 3D Anderson localization. 
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Figure 1 : Ytterbium MOT on the 1S0 – 1P1 line, with 2 109 atoms. 
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