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At half-band filling particle-hole symmetry allows to carry out sign free QMC simulations.
Blankenbecler, Sugar, Scalapino (BSS) auxiliary field algorithm, 1981

- Ground state and excitations. (GS up to 36x36 Sorella et al. arXiv:1207.1783v1)
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Phase diagram of the Hubbard Honeycomb lattice
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Z.Y. Meng, T.Lang, S. Wessel, F.F. Assaad and A. Muramatsu (Nature 2010).
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Difficulty of pinning down small staggered moment is related to the fact that we are

measuring the square of the order parameter!




Phase diagram of the Hubbard-Honeycomb model.

- Methods to detect magnetically ordered states with small staggered moments.

Calculate the staggered by introducing a pinning field.

Steven R. White and A. L. Chernyshev Phys. Rev. Lett. 99, 127004
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The ordered case U/t=5.
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The ordered case U/t=5.
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Magnetic field dependence ?

Open questions.
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Motivation.

» Method to detect topological insulators in the presence of correlations.
» Toolbox for building quantum spin systems.
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(2+1)D XY transition.
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Finite values of U/t.
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Interaction between spin-fluxon:
Exchange of a transverse collective spin excitation.
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Spin-susceptibility of the spin-fluxon chain.
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Triangular lattice of fluxons....
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Conclusions:

n-fluxes are a good tool detect correlated topological insulators.
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Pinning fields.
Allows determination of magnetic order with unprecedented accuracy.




