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Quantum simulations of Higgs mode in strongly correlated atomic gases on the
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The Higgs particle plays a central role in the mechanism of mass generation in
particle physics. It attracted attention by the recent discovery in the experiments at CERN"s Large
Hadron Collider. On the other hand, there are particles in solid-state materials such as magnets and
superconductors that are analogous to the Higgs particle. These particles are called "Higgs mode".
However, Higgs modes have not been much investigated because of the experimental difficulties. We
theoretically study a Higgs mode in an atomic gas that is cooled down to ultra-low temperatures. We find
a new type of low-energy Higgs mode that is spatially localized in the vicinity of impurities. We also
study properties of atomic gases in a crystal that is artificially made of laser beams. We predict the
emergence of a novel inhomogeneous superconducting state when the crystal has the honeycomb-lattice
structure that is the same crystal structure as graphene.
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