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Abstract

Analogies between Josephson junctions and tunnel-coupled Bose-Einstein condensate (BEC) provide
access to interesting physics when the tunnel coupling is extended in space over one, two, or three
dimensional domains. These systems support Josephson vortices [1], which can be understood as
vortices that are restricted by geometry to move along a one-dimensional path and thus present
topological solitons. I will discuss proposals to generate and observe Josephson vortices in double-ring
BECs by rotation [2], and to test Kibble-Zurek type scaling laws of spontaneous defect formation upon
rapid cooling of an atomic gas through the BEC phase transition [3].In a regime of weak coupling, the
system realizes the relativistic sine-Gordon field theory, which is useful as a simplified model of the
early universe. I will discuss numerical modeling [4] of possible experiments on quantum simulations
of the decay from an unstable vacuum.
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