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Abstract: In this talk, T will discuss fractional quantum anomalous Hall effects in two occasions that are rather
unconventional, hosted by lattice models that are variants of the three orbital tight-binding model for twisted
MoTe,. The first is a singular flat band, with a protected touching point with a dispersive one. Such flat band
can have some characters of a nearly ideal flat Chern band, except for the absence of a gap, which raises the
question of whether fractional QAH state can be compatible with this band touching. I will show numerical
evidences of FQAH states from both exact diagonalization and DMRG calculations. An interesting
observation is the fractional QAH states exist in the limit of weak interaction strength, where the singular band
touching feature is retained, but get quenched when larger interaction gaps the touching point and turn the
singular flat band into a flat Chern band. The second occasion is in the opposite limit: an isolated flat band of
zero Chern number, gapped from the rest bands that also have zero Chern number. And we will focus on the
isolated band limit, namely interaction is always weaker than the gap, so that renormalisation by interaction
leaves the flat band quantum geometry and trivial topology unchanged. Starting with the Hartree Fock band
of zero Chern number, our ED calculations show unambiguous evidences of fractional QAH eftect at its 2/3
filling. The ground state degeneracy rules out the relevance of band folding fractional hall crystal, and we do
not expect there can be folded miniband to effectively display nontrivial band topology either. This example
suggests that single particle topology is not the prerequisite for fractional quantum Hall state.
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