Advanced DFT




- General Variational Formulation

- Adiabatic Connection Formalism

- Exact Exchange
- Sharp-Horton, Talman-Shadwick,Sham-Shlueter, KLI
- Fluctuation-Dissipation for Correlation (vdW aware)

- RPA, RPAx, ...

- ISI Interaction Strength Interpolation
- SCE Strictly Correlated Electrons
- Kolmogorov optimal transport dual formulation

- LIISA Locally Interpolated Interaction Strength Approx
- Homogeneous Electron Gas: HF, RPA, Wigner Crystal

- Lieb-Oxford Bound

- Virial Theorem and Scaling Relations

- Unambiguous Energy Densities







Adiabatic Connection
Fluctuation-Dissipation
Theorem




Formal expression for Exc[n]
via coupling-constant integration
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thanks to Hellmann-Feynman theorem ....
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Notice that
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Inserting a resolution of the identity
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Time dependent response function
10V, (r,t) = H(r,t)¥;(r,t) real freq. +w
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Time dependent response function
10V, (r,t) = H(r,t)¥;(r,t) imaginary freq.
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in a more compact way

Bn) = — - / ) / “du T {oe [xa (i) — voliw)]}

considering the eigen-problem for the dielectric matrix
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@ Moreover: Most eigenvalues a, are close to zero
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in a more compact way
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where X)) is given by the Dyson-like equation
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Where the GS is
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Double and higher excitations are defined similarly
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But 7(r) couples the GS to single particle exitations only
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Random Phase Approximation: £ =0

Xt = xo + xoMuex

@ We can define a generalized eigenvalue problem
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THE END



