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Hartree-Fock
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Self Consistent Field (SCF) Iterations
1) First, guess an approximate Fock matrix (e.g. F,, =h,,).
2) Diagonalize F to obtain c.
3) Use cto build P and F’= F[P] .
4) If [ P10, return to step 2) with F=F*. S
5) If F’=F, then the HF equations are solved.

Information we can get from ®:
1) The Total Energy

W, 0: Enp = -70.068 4070699 ey

2) Molecular Orbital Energies —
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Koopman’s “Theorem”

The HF eigenvalue of every occupied MO is a first order
approximation to the ionization energy required to remove an
electron from that orbital — E;, =~¢/". The HF eigenvalue of
every virtual MO is a first order approx:mat/on to the electron
affinity of the associated orbital — Ej}, ~¢l'".

3) Molecular Orbitals
4) Partial Charges and Bond Orders
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Perturbation Theory
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When with Perturbation Theory Work?
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