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van Schilfgaarde, Kotani, Faleev,
Phys. Rev. Lett. 96, 226402 (2006)

V. Olevano et al. (2000)
(bulk silicon 1998)

Successes of GW + BSE: Qps, optics
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Berger et al., New J. Phys. 16, 113025 (2014) 



  
Perturbation theory

Berger et al., New J. Phys. 16, 113025 (2014) 



  

Working with dressed GFs

Power of the 1-point model: structure of MBPT

+ : Physical - : Unphysical

Stan, Romaniello, Rigamonti, Reining, Berger,
http://arxiv.org/abs/1503.07742
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2Y = 2 – VY Y VY = 2/Y - 2

How to get the physical solution in practice?

Physical Unphysical

Solution depends on iteration scheme!
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What about real life?



  

What about real life?

S. Sharma, J. K. Dewhurst, A. Sanna, and E. K. U. 
Gross, Phys. Rev. Lett. 107, 186401 (2011)

Physical: fxc → 0 
For large screening

TDDFT



  

Absorption spectrum of LiF, ab initio



  

Absorption spectrum of LiF, ab initio

This can and does happen!
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Continuity requires change of sign!



  



  

In analogy to: 

Hubbard atom, 2D Hubbard, AIM

Iteration?



  



  

Kozik et al



  

Functional of the dressed G?



  Stan, Romaniello, Rigamonti, Reining, Berger,
http://arxiv.org/abs/1503.07742



  Stan, Romaniello, Rigamonti, Reining, Berger,
http://arxiv.org/abs/1503.07742

Change functional for large interaction

Still simple?



  

From Damascelli et al., RMP 75, 473 (2003)

What is interesting in real materials?
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Cohen and Chelikowsky: “Electronic Structure and Optical Properties of Semiconductors” Solid-State Sciences 75, Springer-Verlag 1988)

M. Guzzo et al., PRL 107, 166401 (2011)

→ W and satellites, a life beyond the GWA

Collab. J. Rehr, J. Kas
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M. Guzzo et al., PRL 107, 166401 (2011)

→ W and satellites, a life beyond the GWA

The GW satellite problem!!!



  

Lani et al., New J. Phys. 14, 013056 (2012) 



  



  



  

Exponential solution: ↔ cumulant expansion

Sodium: Aryasetiawan et al., PRL 77, 1996)

Silicon: Kheifets et al., PRB 68, 2003

Here: the first in a series of approximations
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McFeely et al., PRB 9, 5268 (1974)

XPS carbon 1s



  

M. Guzzo et al., Phys. Rev. B 89, 085425 (2014)



  

M. Guzzo et al., Phys. Rev. B 89, 085425 (2014)

Graphite valence double plasmon: shift + broadening

Exp. on TEMPO



  

Coupling occupied and empty states: more correlation

Kas, Rehr, Reining (2014) Phys. Rev. B 90, 085112 (2014)
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Correlation beyond mean field response: GG tough! 

H
2

+

….maybe much tougher than total excitation........ 



  

Fractional occupation === we don't know → have to correlate

→ Correlation and occupation numbers

Di Sabatino, Berger, Reining, Romaniello 
 http://arxiv.org/abs/1409.1008
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Spectral functions from density matrices?

The “effective energies”  are approximated  
with a series of commutators, following
Berger, Reining, Sottile, PRB 82, 041103 (2010)

Using [c,H] =  c + rest
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Hubbard, 2 sites,
½ filling



  

Hubbard, 4 sites,
½ filling Exact fctl



  

Hubbard, 4 sites,
½ filling

Mueller fctl

“RDMFT”

DER: S. Sharma,  et al. , Phys. Rev. Lett. 110, 116403 (2013).
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