©
2019 2022

Quantum simulation of novel superconducting phases in flat band systems using
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In order to simulate the novel superconducting state of systems with flat
bands using fermionic atoms in an optical lattice, this study conducted an analysis of the
superconducting state using the attractive Hubbard model on the Lieb lattice. At specific fillings
with flat bands, a pair density wave superconducting state appeared where the value of the
superconducting gap varied depending on the sublattice, revealing its connection to the flat-band
ferromagnetism in the repulsive Hubbard model. Furthermore, taking a broader perspective, various
physics related to flat-band superconductors were investigated, including the Higgs mode in
superconductors, spin currents in spin-1 Bose-Einstein condensates, entanglement dynamics of Bose
particles in optical lattices, and applications to measurement-based quantum computing.
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