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Universal coarsening in 2D and 3D Bose gases
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Coarsening of an isolated far-from-equilibrium quantum system is a paradigmatic many-body phenomenon,
relevant from subnuclear to cosmological lengthscales, and predicted to feature universal dynamic scaling. It
is hypothesised that the associated scaling exponents would allow for the classification of nonequilibrium phe-
nomena into an out-of-equilibrium analogue of equilibrium universality classes. In this talk, I will present our
recent observations of universal scaling in the coarsening of isolated homogenous two- and three-dimensional
Bose gases.

We start by preparing a degenerate gas in a far-from-equilibrium state, and then observe the relaxation towards
an equilibrium condensate. We reveal universal scaling in the experimentally accessible finite-time dynamics
by elucidating and accounting for initial-state-dependent prescaling effects. The observed scaling exponents
match analytical predictions, and are independent of both the initial state and the strength of interparticle
interactions. The methods we introduce establish a direct comparison between cold-atom experiments and
non-equilibrium field theory, and are applicable to any study of universality far from equilibrium.

Finally, we also investigate the timescales associated with coarsening. While stronger interactions generally
speed up the thermalisation dynamics, we find that at sufficiently high interactions the coarsening dynamics
becomes interaction-independent, hinting at the existence of a universal ‘speed limit’ for coarsening.
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