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We employ entanglement measurements in order to investigate properties of interacting
many-body systems with non-trivial band topology. Topological flat band (TFB) models
have drawn a lot of interest, since they share universal properties with fractional quan-
tum Hall states [1]. Such models, the so-called fractional Chern insulators, exibit similar
behaviour to FQHE states, however they preserve time-reversal symmetry.

Topologically ordered phases lie beyond the Landau paradigm and manifest nonlocal
correlations within the system. Information on quantum dimension and (self-)statistics
of quasiparticles is captured by the modular S and U matrices, which can be extracted
from the topological entanglement entropy [2].

In the following work, we perform the exact diagonalization calculations of several TFB
models, i.e. Haldane model and checkerboard lattice. Appropriate choice of model param-
eters leads to observation of topologically non-trivial flat energy band. Moreover, we focus
on the importance of minimal entangled states (MESs) and how they are associated with
topological characterization of quantum states. Calculating the overlap between states
with the minimum entanglement entropy (or equivalently, with the maximum topological
term) enables us to obtain S and U matrices.
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