
Hartree-Fock



9393

Mean-field theory to solve the electronic Schrödinger equation
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Assuming non-interacting electrons yields Hartree product

But this approach does not satisfy the antisymmetry principle

With a Slater determinant however, it is.
Slater determinant:
- Electrons are indistinguishable
- Every electron in every orbital
- Equivalent to mean field treatment
- Satisfies Pauli exclusion

Hartree-Fock



9595

Electronic energy expression

Can be cast in integral form

Anti-Symmetry
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Solution

Coulomb term Exchange term
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Solution

Fock operator f

Solved numerically by optimizing orthonormal orbitals
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Take

And solve in a basis set

Fock matrix Overlap matrix

Roothaan equations
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