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Research to elucidate the formation process of strongly correlated many-body
systems using high tunability of ultracold Fermi gas
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I theoretically studied an interacting two-component Fermi atomic gas, being
coupled with two reservoirs having different values of the Fermi chemical potential. In the
non-equilibrium steady state, | found that the two reservoirs imprint a two-edge structure on the
momentum distribution of Fermi atoms in the BCS-BEC crossover region, leading to the realization of
a Fulde-Ferrell type novel Fermi superfluid. | identified the region where this superfluid state
appears in a stable manner, in the non-equilibrium phase diagram in terms of the interaction
strength, temperature, as well as the chemical potential difference. 1 also showed that the
bi-stability occurs in this system. In addition, | numerically examined the time evolution of the
states appearing this phase diagram, to clarify their stability conditions.
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