Hartree-Fock Method

Tutor: Edrick



Roadmap

0. Define the Hamiltonian of the system

1. Propose trial wave functions ¥ __[{y}]

2. Compute E[{y}]

3. (Constrained) Stationary condition of E[{w}] to find {y}



System

e Nuclei-Electron System

e Fix Nuclei

e In atomic units




Slater Determinants (of N electrons) (r,, o,)
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Antisymmetric Spinorbitals

Pauli Principle
(Anti)Parallel spins are (un)correlated

If the spinorbitals are orthonormal then (W, | Wur)=1|{a|a) = (B|BD> =1

(| B> =<Bla>=0




(Canonical) Hartree-Fock Equations

ﬁlm(r) = &, (1)

e Choice of Spin orbitals -> Restricted vs Unrestricted
e Exchange is zero for antiparallel spins
e Restricted Closed-Shell HF + Basis = Roothaan Equations

Unrestricted Open-Shell HF + Basis = Pople-Nesbet Equations

| | o _ _ Koopmans

e ¢ can be associated with the ionization energy of electron in orbital k theorem
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Thank you for your attention!



