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The multiple scattering of waves passing through a disordered landscape can lead to ex-
ponential localization of wavepackets, so-called Anderson localization. Realizations of the
Anderson model have been made in several media, including light waves [1], but it is in ul-
tracold atomic systems where exquisite control over the nature of the disorder as well as the
properties of the wave itself can be accomplished [2]. One of the most interesting modifications
of the Anderson model is the addition of a non-linear interaction. Questions as to whether or
not the addition of this interaction leads to the break-down of localization at long times is still
unanswered [3].

We perform expansion experiments of an ultracold gas of 7Li in a one-dimensional guide
with superimposed optical speckle for disorder. A broad Feshbach resonance exists in the |1, 1〉
hyperfine state allowing the s-wave scattering length a to be controlled over a range of nearly
7 decades, including a shallow zero-crossing [4]. Of particular interest is the regime of weak
interactions where the condensate healing length is comparable to the disorder length scale,
allowing for the observation and study of Anderson localization.

Each expansion begins with a confined Bose-Einstein condensate with a well defined
momentum distribution. The relationship between the highest momentum and the character-
istic size of the disorder determines if global localization of the cloud occurs. We vary the
initial momentum by adjusting a with the Feshbach resonance. We observe a crossover from
exponential localization at low initial momentum to algebraic localization at larger values. In
addition, we report on the progress of expansion measurements designed to evaluate effects
interactions have on localization.
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In situ polarization phase-contrast im-
ages of ultracold atoms with dif-
ferent interactions strengths. In a
non-interacting gas, the cloud size is
nearly equal to that of the harmonic
trap l =

√
~/mω, where ω is the axial

harmonic frequency. With repulsive
(attractive) interactions the cloud size
increases (decreases) from l.
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