Probing the emergent physics of quasi-1D Bose gases
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Over the past decade, one-dimensional (1D) ultracold gases trapped on atom
chips have proven a powerful platform for studying the emergent physics
of quantum many-body systems. Using techniques of in-situ imaging and
matter-wave interference, along with advances analysis techniques, transport
and higher-order correlation functions on the emergent scale can be probed.
I will present an overview of the capabilities and limitations of these ap-
proaches, focusing, in particular, on recent results regarding transport:

In a series of experiments, a fully adjustable 1D potential was employed
to perform highly controlled quenches [1], where measurements of the sub-
sequent dynamics facilitate testing the predictions of transport theories such
as Generalized Hydrodynamics (GHD). Indeed, following quenches of a sin-
gle momentum mode of the condensate, a surprisingly good agreement with
GHD predictions was found, even at relatively high energies [2]. In highly
energetic 1D systems, 3D scattering events are known to break integrability
and drive the system towards thermalization [3]. However, as identified by
the Bethe Ansatz, the elementary excitations of the 1D Bose gas are actually
fermionic; the slow relaxation observed (in agreement with 1D GHD) can
be explained via an emergent Pauli blocking of the non-integrable scattering
and is thus an indication of the underlying quasi-particle statistics [2].
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