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Abstract:

Ultra-cold Fermi gases with tunable interactions have been widely used to 
investigate the BEC-BCS crossover in the last decade and superfluidity of Fermi 
gases with strong interaction have shown a variety of rich physics. Excitations and 
non-equilibrium dynamics related to pairing in strongly interacting atomic Fermi 
gases was proposed for studying excitations and pairing dynamics in 
superconductivity, however, experimental realization has been hindered by the 
difficulty of performing fast enough perturbations to the system. 

In this talk, I will show three experiments in exploring Higgs/amplitude mode 
and non-equilibrium dynamics of strongly interacting Fermi gases of 6Li atoms. With 
a periodic modulation of the amplitude of the superconducting order parameter ∆ in 
superfluid Fermi gas with RF field, we observe an excitation resonance around 
frequency 2∆/h, which gradually vanishes due to the broken particle-hole symmetry 
from BCS side to BEC side. With a fast population transfer, the interaction in the 
Fermi gas is rapidly quenched, which induces non-equilibrium dynamics beyond 
prediction of collisionless BCS theory. From strong to weak quench, quasi-particle 
relaxation and following collective modes in harmonic trap are observed. However, 
from weak to strong quench, stronger interaction after quench always leads to 
unexpected longer pairing/thermalization time. 
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