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Bethe-Salpeter for ground-state energies
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Bethe-Salpeter for ground-state energies

Ground-state potential energy surface of CO/cc-pVQZ
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ACFDT@BSE FTW!

BSE correlation energy via ACFDT:
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Correlation part of the two-electron density matrix:
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“Casida”-like equations:
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Screening as a key ingredient

Screened Coulomb operator:
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Screened two-electron integrals:
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Bethe-Salpeter for ground-state energies
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FIG. 4. Ground-state PES of F, around its equilibrium geometry
obtained at various levels of theory with the cc-pVQZ basis set.



The elephant in the room of GW
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The elephant in the room of GW
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The elephant in the room of GW
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The elephant in the room of GW
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The elephant in the room of GW

(Linearized) quasiparticle equation

0™ = eHF 4 7, (elF) Re[=5(¢F)]

Correlation part of the self-energy:
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Renormalization factor (or spectral weight):
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The elephant in the room of GW
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Section 2

Basis set incompleteness correction

G2 atomization energies




Density-based basis set incompleteness error
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Density-based basis set incompleteness error
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Density-based basis set incompleteness error

Chemically accurate excitation energies
with small basis sets
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Density-based basis set incompleteness error

Adiabatic energies of methylene
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Density-based basis set incompleteness error
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Density-based basis set incompleteness error
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Density-based basis set incompleteness error

Ionization potentials from GoW,@PBE for guanine
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Section 3

Density-functional theory for ensembles
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eDFT for excited states




Gross-Oliveira-Kohn (GOK) DFT in a three-state ensemble

Ensemble energy:

EY = (1—w; — wy)EQ 4wy ED) 4wy £?)

Excitation energies:
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Ensemble energy in practice:

EY = min {Fw[n] + / vext(r)n(r)dr} FY[n] = T[n] + Enxcw|n]
Derivative discontinuity:
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Construction of a weight-dependent LDA functional

Three-state ensemble exchange-correlation functional:

~ 0

en(n) = (1— wy — wy)el (n) + wy +w,
LDA-centered functionals:

el (n) = el (n) + P (n) — el ()

& (n) — e (n) = (1— wy — wo)eld) (n) + wy +w,

Weight-dependent LDA functional for ensembles “eLDA:

ext2(m) = ek (n) + wi [erd () — el (n)| + wa |l () — el (m)]




Double excitation for N =5
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