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A linear in β solver for Cluster Dynamical Mean Field The-
ory EHSAN KHATAMI, MARK JARRELL, University of Cincinnati, CHE-RUNG
LEE, National Tsing Hua University, RICHARD SCALETTAR, University of Cal-
ifornia, Davis — We develop a Quantum Monte Carlo (QMC) cluster solver for the
Dynamical Cluster Approximation (DCA) which scales linearly in the inverse tem-
perature, β, and has the same minus sign problem as conventional methods. Deter-
minantal QMC (DQMC) used in this method is modified by adding non-interacting
bands to mimic the coupling to the host. The DCA hybridization function is fitted
to the non-interacting band parameters. We prove that the sign problem has the
same statistics as in the Hirsch-Fye (HF) algorithm in the limit of a large number
of bath bands (Nα). Whereas the HFQMC scales as β3, this DQMC-based method
scales linearly in β. We demonstrate rapid convergence of the sign to the HF result
for different cluster sizes and model parameters as Nα increases. We also present re-
sults for the convergence of other physical quantities to their HFQMC counterparts.
This method can be used to solve other embedded cluster problems including those
in Dynamical Mean Field Theory (DMFT), and cellular DMFT.
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