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Universal critical dynamics of a unitary Fermi gas

Prof. Yu-Ao Chen
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Abstract: Understanding quantum many-body systems with strong interaction and the unconventional
phases therein is one of the most challenging problems in physics nowadays. Due to the universality,
strongly interacting Fermi gas at unitarity provides an ideal platform to provide insights into many-body
physics by bringing the system to the vicinity of a scattering resonance. In this talk, I will mainly present
recent experimental results showing the critical dynamics of a unitary 6Li gas. On the one hand, we study
the annihilation dynamics of a large number of vortices and Anti-vortices generated by thermally quench-
ing a fermionic superfluid of 6Li atoms in an oblate optical geometry from BEC to BCS crossover. Universal
algebraic scaling laws in both time and space are revealed in all the experiments and further found to agree
with a Glauber dynamics in Monte Carlo simulation of the classical XY model and with field-theoretical
calculations. Decay dynamics of the vortices through the BEC-BCS crossover is studied. On the other
hand, we prepare a homogeneous unitary 6Li superfluid in a box trap, and develop a novel Bragg scattering
technique with high energy resolution and low wave number. Second sound attenuation in the high-resolu-
tion density response spectra is observed and the thermal conductivity is determined. We further observe a
precursor of critical divergence in both the D1, D2 and & , and surprisingly find a large critical region of the
unitary Fermi gas. This opens the way to understand the critical phenomena with unprecedented controlla-

bility and tunability.
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