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Fig. 1. Sketch of crystal structure of topological insulator BijRhsly: (a)—(c) Triclinic crystal structure of BijRhsly. Insulating lay-
ers of [Biylg]*> zigzag chains separate the intermetallic [(RhBiy)3l|?* layers that consist of hexagonal nets of edge-sharing RhBig
cubes; (d) honeycomb lattice of graphene with the structure of the intermetallic layer [®.
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Fig. 2. (a) Sketch of ruby lattice; (b) first Brillouin zone of ruby lattice; (c) density of states of anisotropic ruby lattice (A = 2.0)
for T=0.2, U =0; (d) energy dispersion of anisotropic ruby lattice (A =2.0) for T =0.2, U =0.
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Fig. 3. Sketch of mapping square lattice model to impurity model in self-consistent field: (a) Square lattice; (b) sketch of supper lat-
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tice consists of 4 lattice point; (c) sketch of cluster impurity in self-consistent field.
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Fig. 7. Comparison of the effect of anisotropic parameter A
on the density of states of fermions in ruby lattice on for
T=2and U=0.
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Fig. 8. Double occupancy of anisotropic ruby lattice with
fermions: (a) Comparison between double occupancy for dif-
ferent temperature with the change of interaction; (b) com-
parison between double occupancy for different interaction

with the change of temperature.
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Fig. 9. Trend of double occupancy with the change of aniso-
tropic parameter for fixed T'and U.
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Mott transition of fermions in anisotropic ruby lattice”
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Abstract

In this work, the Hubbard model is adopted to describe fermions with on-site repulsive interaction and the
nearest-neighbor hopping in anisotropic ruby lattice. The combination of cluster dynamical mean field theory
and continuous-time quantum Monte Carlo algorithm is used to solve the theoretical model.

It is widely accepted that the density of states and the double occupancy are two important quantities for
determining the phase transition of two-dimensional strongly correlated system. Therefore, based on the self-
consistent calculation, using the maximum entropy method to calculate the single particle density of states and
double occupancy of fermions in anisotropic ruby lattice. Here in this work, there are 6 sites in a cluster.

The influences of temperature, interaction and anisotropic parameter on metal-insulator phase transition of
fermions in anisotropic ruby lattice are discussed based on the calculations of single particle density of state and
double occupancy. Finally, the metal-Mott insulator phase diagram which shows the competition between
temperature and on-site repulsive interaction in the phase transition of fermions in anisotropic ruby lattice is
presented. The results shows that the system is in metallic state for the regime of weak interaction and low
temperature, and the Mott insulator appears in the regime of strong interaction and high temperature. The

metallic state and Mott insulating one are separated by the second-order transition line in the phase diagram.

Keywords: anisotropic ruby lattice, Hubbard model, dynamical mean filed theory, quantum phase transition
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