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New horizons in density-functional theory — Faraday Discussion
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Collaborators: eDFT for excited states
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Gross-Oliveira-Kohn (GOK) DFT [PRA 37 (1988) 2809] in a three-state ensemble

Ensemble density:
nW = (] — W1 — Wz)n(o) + W1n(1) + Wzn(z)

Ensemble energy:

= (1 - W1 — Wz)E(O) —|— W1E<]) + WzE(z)

Excitation energies:
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Ensemble energy in practice:

= mnin {Fw[n] + / vext(r)n(r)dr} FY[n] = TY[n] + Ex[n] + EX[n]
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Ensemble derivative:
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Dev. from linearity (a.u.)
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Construction of a weight-dependent local exchange functional
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Slater-Dirac LDA exchange functional:

Curvature-corrected (CC) LDA exchange functional:

Stein, Kronik & Baer JACS 131 (2009) 2818

e)l:/z,CC-S(n) — C:vz n1/3

(n)=c.n'/3

c
C

X

Error in excitation energy (eV)
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Construction of a weight-dependent local correlation functional
Three-state ensemble correlation functional:
& (n) =

(1—W1—W2)(>()+W1 +W2
LDA-centered functionals
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Weight-dependent LDA functional for ensembles “eLDA”

e2(n) = et (n) + wa el (n) — e ()] 4w e (n)]
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