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[Abstract] Because of the special lattice structure and band structure, graphene owns novel electronic properties.
Recently, graphene has been proved to have considerable novel quantum states, since the observations of fractional
quantum Hall state, correlated insulator states and superconducting states in magic-angle twisted bilayer graphene.
Successfully detecting and manipulating these novel quantum states in graphene is one of the most attractive topics in
condensed matter physics. This review will introduce the recent progresses about novel quantum states in graphene,
including the studies of strong corelated states in flat bands of graphene and the studies of manipulating valley
pseudo-spin of graphene. Furthermore, we also introduce a pervasive detecting method in 2D materials, which could
detect degeneracy and broken symmetry states at nanoscale and single-electron accuracy. We hope that this review

could provide useful reference to related researchers.
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