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[Abstract] We study the superfluidity of Fermi gas in a modulated one-dimensional annular optical lattice. Under
the hydrodynamic scheme and two-mode ansatz, the dynamics of the system map on a nonrigid pendulum
Hamiltonian, and the critical condition p, for the superfluous phase transition in the system can be obtained. There
exists a critical atomic density along the entire BEC-BCS crossover and cause the system to have another state in
addition to the normal state of defects induced damping, that is, the superfluid regime with the plane wave
continuously passes through defects. The superfluidity of the system depends on the strength and type of the defects
and the atomic interaction. Due to the coupling of the defects and the atomic interaction, the system can easily

maintain the superfluid state on the BCS side.
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