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Gaussian-type orbitals (basis functions)

ϕSTO−3G1s = c1φ1 + c2φ2 + c3φ3
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Gaussian-type orbitals (basis functions)

• degree-of-contraction

• decontraction

• single-ζ, double-ζ, triple-ζ, etc.

• split-valence
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3-21G, 6-311G
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Pople split-valence basis sets

How many basis functions in a HF/3-21G calculation

on a single neon atom?

9 : 1 1s, 2 2s’s, 6 2p’s (2 sets of 3)

How many primitive gaussians?

15: 3 for the 1s, 2 for 1 2s, 1 for the other, 2 for each

of a set of 3 2p’s, 1 for each in the second set of 2p’s
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Polarization functions

6-31G(d) AKA 6-31G∗

6-31G(d,p) AKA 6-31G∗∗

6-311G(d), 6-311G(d,p)

Balance: 6-311G(2df), 6-311G(2df,2pd)
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Diffuse functions
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Favorite Pople type basis sets

• 6-31G(d)

• 6-31+G(d,p) (DIDZ)

• 6-31++G(d,p) (QCRNA)

• 6-311+G(2df,2p) (MSG3S)

• 6-311++G(2df,2p) (MSG3)
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Dunning correlation consistent basis sets

cc-pVDZ = correlation consistent polarized valence double zeta
Neon: 3s, 2p, 1d

cc-pVTZ = correlation consistent polarized valence triple zeta
Neon: 4s, 3p, 2d, 1f

cc-pVQZ = correlation consistent polarized valence quadruple zeta
Neon: 5s, 4p, 3d, 2f, 1g

cc-pV5Z = correlation consistent polarized valence quintuple zeta
Neon: 6s, 5p, 4d, 3f, 2g, 1h

cc-pV6Z = correlation consistent polarized valence quintuple zeta

Neon: 7s, 6p, 5d, 4f, 3g, 2h, 1i

Diffuse functions (one of each type) can be added.
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Effective-core potentials
(ECP)

Examples:

LanL2MB: STO-3G on 1st and 2nd row, Los Alamos ECP plus a

minimal basis on remaining

LanL2DZ: D95V on 1st and 2nd row, Los Alamos ECP plus a

double-ζ basis on remaining

14


