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ABSTRACT

LIBXC is a library of exchange-correlation functionals for density-functional theory. We are concerned
with semi-local functionals (or the semi-local part of hybrid functionals), namely local-density approx-
imations, generalized-gradient approximations, and meta-generalized-gradient approximations. Cur-
rently we include around 400 functionals for the exchange, correlation, and the kinetic energy, spanning
more than 50 years of research. Moreover, LiBXC is by now used by more than 20 codes, not only from the

atomic, molecular, and solid-state physics, but also from the quantum chemistry communities.
© 2017 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).




Local Density Approximation

- Assumes same density everywhere

- Exact for the uniform electron gas “Jellium”
- Used for materials, deprecated

- Strictly local
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- Popular choice: VWN



Generalized-Gradient Approximation

Includes local gradient
“semi-local” nature: gradient tells a bit about close proximity
Widely used, both for materials and molecules
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Popular choice: PBE



Meta-GGA

- Next derivative
- Sensitive to numerical integration through Laplacian
- Default settings sometimes not good enough
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- Popular choices: SCAN (built on constraints!), M06, TPSS



Hybrid Functional

- Commonly improved band gaps and relative energies between spin states
- Popular choices: B3LYP, PBEO
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Range-separated hybrid

- Computationally more efficient
- Popular choice: HSE06
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- Can be tuned In many cases to specific system based on Koopman's condition
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