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Numerical Analytical
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Where Self-energy matrix
for plaguette has the form:




Dynamical Mean Field Theory
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Cluster DMFT scheme
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I,J=0

Local plaquette Green-function: Z Gy (K, iw)

Bath Green-fanction matrix: G (iw) = G (iw) + X (iw)

CTQMC: Exact solution of S-imp: Gfrzjmp (1) = _<CIO‘(T)CBO'(O)>Simp
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New self-energy matrix: Ynew (W) = G (iw) — G
CDMFT: Self-consistent condition:  [EREEEURIISNEITACTR)
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Cluster (L.) in Reciprocal space
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Lattice invarince: SN (UTtU )y = t(k)Ok 1
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Effective DCA-hoppi

Band-structure spectrum: BW i CALAIL)

DCA long-range hopping:

- 1
DCA Green function: G(K + k, zw) - T . . .
w+p—e(K+k)— YK, iw)
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Translational invariant solution: Q=0

Real space periodic self—energy'
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M-Periodization - cumulant (G. Kotliar et al):
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DOS comparison:

DCA:
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perturbation theory:
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Beyond DMFT: Dual Fermion scheme
A
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Lattice-Impurity connection:
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Dual Fermions

new Action:
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Diagrammatic:

d,, and x, .. , from DMFT impurity solver




Lattice
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Basic diagrams for dual self-energy
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Condition for A and relation with DMFT

G9= GDMF T_g

N
f 'l

Higher-order diagrams give corrections to the DMFT self-energy,
and already the leading-order correction is nonlocal.
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Hubbard-Stratanovich transformation:
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Relation between Green functions:
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ARPES: Im 2(k, w=0)

Im 3(0,7)=-0.08 ML
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Hubbard model with 8 = 2, 3 = 20 at half-filling

Data for Im > at w = 0.
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1D Hubbard chain U/t =6, 3 =10, e(k) = —2t cos(ka)
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Non-local susceptibility with vertex corrections







* DF is an efficie ribe long-range
non-local correlation effects in solids




