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Topology and correlations: Kane-Mele Hubbard model
Kane and Mele Phys. Rev. Lett. 95, 146802 (2005)
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Numerical method(s)




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.

—OH/2 —OH/2
‘e Oe

)

(0), =lim 2

o <‘//T ‘ e ‘ l/jT> provided that <‘//T‘l//0> £0

(vile ) = [ploco}e L

: One body problem in
Trotter, Hubbard-Stratonovic/ MC importance y.p
: external field.
sampling

S({(I)(z’,z')})z jdfz d)zz((z'],r) _ 1n<l//T|TeXp£—JdT H,, —iZCI)(i,T)(cfcl. —1)]|WT>

»The action is real! 2> positive weights (U(1) spin symmetry, ph and time reversal symmetry)
»CPU time: V’© — © extrapolation is affordable.

M. Hohenadler, T.C. Lang and FFA PRL 106, 2011.
D. Zheng, C. Wu and G.-M. Zhang PRB 84, 2011.




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

A tool to detect topological insulators in the presence of correlations.




Magnetic flux pumping:
a tool to detect Z2 topological insulators in the presence of correlations.

One spin sector (Haldane)
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Finite values of U/t @ A/t=0.2
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Interaction between spin fluxons.

e

Exchange of collective spin excitation.
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XXZ-spin chain
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Semimetal to insulator transition

Why is it so tricky?
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Semimetal to insulator transition
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Alternative

Introduce pinning fields and measure m instead of m?
FFA & 1. Herbut arXiv1304.6340
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The ordered case @ U/t=5
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Polynomial extrapolation of m and A, /U
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Gross-Neveu Yukawa.

l. Herbut, V. Jurici¢, O. Vafek PRB 80, 075432, (2009)
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Upper critical dimension d=3 - e-expansion
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