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Fig. 1. (a)The absorption image of the anisotropic
expansion dynamics in strongly interacting Fermi gas; (b)
the non-equilibrium dynamical expansion behavior in
different directions; (c) the evolution for the aspect ratio of

the atomic cloud under different interaction regimel2.
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Fig. 2. Scale invariant expansion of a resonantly interacting

Fermi gas compared with the non-interacting Fermi gas®!.
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Fig. 6. The experimental observation of dynamical super Efimovian expansion. (a), (b) and (c), (d) are the mean axial cloud size

versus the expansion time and the dimensionless axial mean square cloud size versus the dimensionless time in the unitary Fermi

gas and ideal Fermi gas, respectivelyl*2,
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Recent progress of expansion dynamics in strongly-interacting
ultracold Fermi gases’
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Abstract

The evolution of non-equilibrium dynamic for many-body systems is one of the most challenging problems
in physics. Ultra-cold quantum atomic Fermi gas provide an test-bed for studying many-body non-equilibrium
dynamics due to its high freedom of controllability, which can be used to simulate and understand the dynamics
of the early universe after the Big Bang, quark-gluon produced in heavy ion collisions and nuclear physics.
Generally, the evolution of many-body systems is very complex, and usually needs to be studied by symmetry.
Feshbach resonance can be used to prepare scale invariant atomic Fermi gases: non-interacting and unitary
Fermi gases. When far away from equilibrium state, universal exponents and functions can be used to
characterize the dynamics of the system, which can be identified by scaling the temporal and spatial evolution
of the system. In this review, the recent developments in the expansion dynamics of strongly interacting
ultracold Fermi gases are introduced, including the anisotropic expansion of atomic gases, scaling dynamics and

Efimovian expansion dynamics.

Keywords: strongly-interacting ultracold Fermi gas, Feshbach resonance, anisotropic expansions, scale

invariance, Efimovian expansion dynamics
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