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Abstract:
In this talk, we show how under proper conditions conveniently engineered laser fields
similar to those employed in Refs. [1-3] can induce an effective density-dependent
vector potential in a weakly-interacting ultracold Bose gas [4]. Such a gas constitutes
the semiclassical limit of an interacting gauge theory for bosons. When the system
is tightly confined such that it forms a quasi-one-dimensional gas, we show that the
density-dependent gauge field leads to a number of counterintuitive consequences,
including density-dependent persistent currents in ring geometries, drifts in the free
expansion dynamics, and chiral solitons in a Bose-Einstein condensate (BEC).
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