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Extension of DMFT —non-local correlations mj
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Finite-size cluster

DMFT cluster extension

Kotliar et al. 2001

Hettler et al. 1998
= H n Potthoff 2003

Maier et al. 2005

Real space
Short-range correlations

DMFT
Ej(iuj) E](iuj,lc)
Local correlations
Diagrammatic expansion

Kusunose 2006

Toschi et al. 2007
Slezak et al. 2009
T Taranto et al. 2013

Kitatani et al. 2015

To avoid a double counting problem

Momentum space =>dual fermion approach
(Rubtsov et al. 2008

Long—range correlations Hafermann et al. 2009)



cluster-extension of DMFT
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DMFT cluster extension

ndll =

DCA results for Hubbard model Gull et al. 2013
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Problems in cluster DMFT ¢y
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(i) Finite size effect

. o Maier et al., PRL 95, 237001 (2005)
d-wave pairing susceptibility
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(ii) Sign problem in QMC

(sign) ~ e_BA Sever sign problem for Nc>1

Very difficult to address low-T and thermodynamic limit



Self-energy Functional Theory

TOHOKU

Potthoff, EPJ B 32, 429 (2003)
Potthoff et al., PRL 91, 206402 (2003)

Original lattice Reference system DMFT
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« Bethe-Salpeter eq. + DMFT
Kusunose 2006

« Dynamical vertex approximation
Toschi, Katanin, Held, 2007

 Dual fermion approach
Rubtsov et al. 2008, Hafermann et al. 2009, Otsuki et al. 2014

« Based on Cluster DMFT
Slezak et al. 2009

e GW+ DMFT
Biermann et al. 2003, Sun, Kotliar 2004, Ayral etal. 2013
« FRG+ DMFT

Taranto et al. 2014

« FLEX+ DMFT
Kitatani, Tsuji, Aoki 2015
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