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DFT does not give any recipe for exchange-correlation potential(LDA, GGA, Hybrid ...)
Ground-state formalism Predicts GS energy Inadequate description of quasi- particle nature of electron

Schilfgaarde et al. PRL 96 226402(2006)
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Quasi-particle equation 

How to calculate the self-energy? Hedin’s equations 
Schilfgaarde et al. PRL 96 226402(2006)
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Green’s function from KS states 

L. Hedin, Phys. Rev. 139, A796 (1965)
L. Hedin and B. I. Lundqvist, Solid State Phys. 23, 1 (1969)
M. Hybertsen and S. Louie, PRB 34, 5390 (1986)
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MT I MT

https://exciting-code.org/



  

Implementation in exciting

Linearized augmented plane wave (LAPW) basis

MT
I



  

Implementation in exciting

Linearized augmented plane wave (LAPW) basis

MT
I



  

Implementation in exciting

Linearized augmented plane wave (LAPW) basis

MT
I



  

Implementation in exciting

Linearized augmented plane wave (LAPW) basis

Kohn-Sham wave function 

A. Gulans et al. J. Phys. Cond. Mat. 26(36), 363202 (2014)
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Mixed basis in MT region
We only consider             with 
We take                                         with 
Overlap matrix, diagonalize and eliminate linearly dependent ones

lmaxmb

epsmbProduct basis with translational symmetry
F. Aryasetiawan and O. Gunnarsson, Phys. Rev. B 49, 16214 (1994)
T. Kotani and M. van Schilfgaarde, Solid State Comm. 121, 461 (2002)
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Self-energy can be split into two parts
Exchange part of the self-energy

Coulomb potential in the product basis
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Polarizability in mixed basis

Dielectric function
Correlation part of the screened Coulomb interaction

ngridq

nempty

nomeg
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Correlation part of the self-energy
ngridq

nempty

nomeg

Perform in imaginary frequency 
Analytic continuation onto real frequencyQuasi-particle energies

H. Jiang et al., Comput. Phys. Commun. 184, 348 (2013)
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Ground state (GS)Ground state (GS)DFTDFT

GWGW
Bulk silicon
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Low scaling GW algorithm
NOMAD Center of Excellence

𝒪(N3)
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