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Novel Superfluidity in Ultracold Atomic Gases in Optical Lattices
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We theoretically studied novel superfluid phenomena in ultracold atomic gases in
optical lattices. For Bose gases, we investigated the effect of a potential barrier, and found the
existence of Higgs bound state. We also studied tuning properties of Nambu-Goldstone mode, and found
asymmetric resonance peak in a tunneling probability. We also studied ground-state properties and
elementary excitations in spin-1 Bose gases.

For Fermi gases, we found nonuniform superfluid states in Kagame lattice, and emergence of a stable Higgs
mode in Honeycomb lattice.
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