
DFT Functionals



123XC Functionals



124Local Density Approximation

- Assumes same density everywhere
- Exact for the uniform electron gas “Jellium”
- Used for materials, deprecated
- Strictly local

- Popular choice: VWN



125Generalized-Gradient Approximation

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

- Popular choice: PBE



126Meta-GGA

- Next derivative
- Sensitive to numerical integration through Laplacian
- Default settings sometimes not good enough

- Popular choices: SCAN (built on constraints!), M06, TPSS



127Hybrid Functional

- Commonly improved band gaps and relative energies between spin states
- Popular choices: B3LYP, PBE0



128Range-separated hybrid

- Computationally more efficient
- Popular choice: HSE06

- Can be tuned in many cases to specific system based on Koopman’s condition
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