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SU(N) Hubbard-Heisenberg model on bipartite lattices.
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Auxiliary Field OMC for SU(N) tUJ.
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1) Trotter decomposition = Introduces a systematic error of order (A7)’
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Auxiliary Field OMC for SU(N) tUJ.
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2) Hubbard Stratonovich [conserves SU(N) symmetry].

Generic Efficient: Discrete variables.
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Auxiliary Field OMC for SU(N) tUJ.
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Single particle Hamiltonian for only one fermionic flavor.




Auxiliary Field OMC for SU(N) tUJ.
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Fermionic det. is real - no sign problem for even values of N.




Auxiliary Field OMC for SU(N) tUJ.
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Monte Carlo : Sequential updating.

CPU time for a sweep : V'’
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Projective versus finite temperature approaches

Ground state. Finite temperature.
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Phase diagram of SU(N) Hubbard-Heisenberg model at half band-filling.
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Equal-time spin correlations
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N=4 Spin Dynamics
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SU(N) Hubbard-Heisenberg model on the Honeycomb lattice. Q
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SU(N) Hubbard-model on the Honeycomb lattice. Z
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SU(N) Hubbard-model on the Honeycomb lattice. Z
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The Kane-Mele Hubbard Model on the Honeycomb lattice. {:}
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Edge states @ U/t=0, A/t =0.25
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Nature of edge state in the paramagnetic phase?

- Retain Hubbard U only along one edge, integrate out the bulk.
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Green function of the KM model on the ribbon.

- Solve with CTQMC (arbitrary large ribbons)



Eqgual spin-spin correlations along the edge.

At U=0, )‘T (q) ——A i(q) leads to

nesting = ferromagnetic instability

in xy plane.
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Dynamics@ U /t=2, Bt=40, A=0.25¢,
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Dynamics @ U /t=5, Bt =40, A =0.25¢.
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Loss of spectral weight in the low energy charge sector.



Dynamics @ U /t=6, Bt =40, A=0.25¢.
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Bt =40, 2=0.25¢
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Spin currents remain robust.
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Conclusions. EXxotic phases between ordered phases.
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