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Hartree-Fock Self  Consistent Field (SCF

Wavefunction = single Slater determinant of orthonormal 
spin orbitals ...)!( 2/1 CCBBAAN −

HF-SCF total energy:

Simplifications:
1. Unnecessary to have a determinant on both sides because of double counting 
of permutations

2. Integrate over electrons ONLY because :
nuclear kinetic energy assumed zero  (Born-Oppenheimer)

3.  and therefore nuclear-nuclear repulsion is a constant to be added after the
purely electronic energy is determined.

4.  H does not contain spin (a good approximation for light atoms)
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Slater Condon Rules
Slater and Condon articulated rules for the
few cases on non zero element.

Consider the example where there are 6! =720 permutations on the right, 
showing only the permutation of electrons 1 and 2 
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<A(1)|h(1)|A(1)> <A(2)|A(2)> < α | β > < β | α > <A(3)|A(3)> <A(4)|A(4)>....
just for the one-electron part of H for electron 1.

This illustrates most of the permutations give zero because of either spin or
space orthogonality mismatchs (when an electron is in a different
spin-orbital on the two sides of the integral).

Such mismatches are may only be non zero if the corresponding operator in 
the Hamiltonian intervenes.
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leading terms of 
identical determinants



leading terms of 
identical determinants
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1 – electron operators give
2hAA + 2hBB + 2hCC 

where hAA is:

= the kinetic energy and potential 
energy of attraction to all nuclei for 
an electron in orbital A 
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2 – electron operators give
JAA + JBB + JCC + 4 JBA +4 JAC +  4JBC - 2KBA -2KCA - 2KBC

Electron repulsion is reduced between electrons with  same ms ,as 
seen for He(1s,2s)

-2KCA

also
4JAC
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