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Novel superfluid phenomena in ultracold atomic gases
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We studied dynamics of ultracold quantum gases, in particular, Bose
superfluids, a superfluid Fermi gas, and a Bose-Fermi mixture gas. As for the Bose superfluids, we
studied nonlinear mode-coupling effects in the collective modes, effect of the thermal cloud in
vortex lattice formation, decay of a dark soliton in a two-dimensional trap. As for the superfluid
Fermi gas, we studied the Higgs mode associated with the amplitude oscillations of the superfluid
order parameter in the entire region of BCS-BEC crossover, Finally, we studied collective
excitations in a Bose-Fermi mixture gas above the superfluid transition temperature to clarify the
effect of the quantum statistics on the dynamical property of the system.
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