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1 α(ω) optimization for the POWER1–3 Functional

The best α(ω) parameters were obtained by taking the two-electron integrals in the basis

of natural orbitals and first scanning the interval 0 ≤ α ≤ 1. Then selecting the best

alpha iteratively reducing the size of the interval until the error was ≤ 10−5. The exact

Vee, the best α and the errors are collected in Table 1.
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Table 1: α(ω) values which minimize the difference V POWER
ee − Vee

ω Vee (a.u.) α

0.03 0.07564 0.540430

0.033 0.08052 0.539340

0.036 0.08524 0.538200

0.0365373 0.08607 0.538020

0.04 0.09132 0.537110

0.05 0.10563 0.536140

0.06 0.11891 0.536110

0.08 0.14319 0.535190

0.10 0.16523 0.534120

0.15 0.21376 0.531544

0.20 0.25600 0.529410

0.30 0.32880 0.526060

0.40 0.39157 0.523610

0.50 0.44762 0.521657

1.00 0.67184 0.516090

2.00 0.99493 0.511085

5.00 1.64342 0.506484

10.0 2.37889 0.502882

100.0 7.82805 0.493154

1000.0 25.0768 0.474605

2 Exact DI

The exact value of the DI between regions A and B is plotted in Figure 1. The decay

of the DI with ω−1/2 is due to two effects: the less compact electronic density which is

produced by the weakening of the harmonic confinement and the enhanced role of the

electron-electron repulsion.
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Figure 1: Exact delocalization index between regions A and B against ω−1/2.

3 Short-range radial intracule density for ω = 0.03
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Figure 2: Radial intracule density (Eq. 16 in the text) against r12 for ω = 0.03. ML,
MLSIC, PNOF2, PNOF4 and SD have been not been included because they do not
present negative radial intracule density values.

Where MBB, BBC2, CA, CGA, GU, PNOF3, PNOF6 and the POWER functionals

produce negative radial intracule densities for small r12 values.
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