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What’s the Big Idea?

� self-consistent LDA calculation (ρ(r)) as basis for DMFT

� DMFT may change occupations 〈bni〉

  changed density (ρ̃(r))

⇒ Veff[ρ], ρ̃(r) not LDA-self-consistent



A Tale of Two Cycles

Poisson, LDA
V = VC +Vxc

Kohn-Sham

(−∇2 +V)ψk = εkψk

ρ =
∑
ϵk<EF

ψ∗k ψk

converged? stop
yesno

Dyson’s equation

G−1 = G−10 − 

impurity model

G−10 = G−1 + 

impurity solver

G0(iω) 7→ (iω)

converged? stop
yesno
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CSC for LAPW+MLWF
[Lechermann et al., PRB (2006)]

� Wien2k/W2dynamics implementation in progress
(Rainer Bachleitner)

� Wien2k-integration based on Wien2TRIQS
[Pourovskii et al., PRB (2007)](change occupations in lapw2)

ρ(r) = 1
β

∑
iω

G(r, r; iω)eiω0
+

= 〈r|bG|r〉

∆ρ(r) = 〈r|bG− bGKS|r〉 = 〈r|bGKS ∆b bG|r〉

∆N(k):= 1
β

∑
iω

GKS(k, iω) ∆(iω)G(k, iω)

E = ELDA + 〈bHU〉 − Edc +
∑
kαα′

H0
αα′(k)
�

〈c+
kαckα′ 〉 − 〈c

+
kαckα′ 〉0
�

http://prb.aps.org/abstract/PRB/v74/i12/e125120
http://ipht.cea.fr/triqs/doc/user_manual/wien2k/wien2k.html
http://prb.aps.org/abstract/PRB/v76/i23/e235101
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Some Results
Fe (bcc):

[Grånäs et al., Comp. Mater. Sci. (2012)]

Ce2O3:

[Pourovskii et al., PRB (2007)]

http://www.sciencedirect.com/science/article/pii/S092702561100646X
http://prb.aps.org/abstract/PRB/v76/i23/e235101
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Some More Results

Pu volume:

[Savrasov et al., Nature (2001)]

interplay with double-counting
(LaFeAsO):

[Aichhorn et al., PRB (2011)]

http://www.nature.com/nature/journal/v410/n6830/full/410793a0.html
http://prb.aps.org/abstract/PRB/v84/i5/e054529


Conversation Piece

� when is charge self-consistency important?
− symmetry

+ total energies (structure optimization)

� open problems
� disentanglement and interpolation of Vk

� optimal protocol to reach LDA-DMFT self-consistency?

� generalization to other many-body methods
� GW+DMFT

� ab initio DΓA
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