Hartree-Fock method

Based on the Ritz variational principle:

|\I/> - trial (variational) wave function. Should be as rich
and realistic as possible
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= () Energy of the system is minimized

In the Hartree-Fock method, the trial wave function is the particle-
number conserving product state. That’s it!
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Hartree-Fock equations

Let us consider two-body Hamiltonian:
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The corresponding HF energy is
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The variation of the HF energy can be written as:
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In the HF minimum
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The above condition is equivalent to
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which does not depend on the definition of the reference state.

Using the Wick’s theorem, the above expression can be written
as:
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where
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I'is an average one-body potential that depends on the density matrix



Of course
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The variational equation is equivalent to
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All particle-hole matrix elements
of HF hamiltonian in the HF state
must vanish!

or
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In the canonical basis:
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In the canonical basis, the HF hamiltonian can be written as
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h is an independent-particle hamiltonian
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A The lowest (HF) energy corresponds
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to occupation of A lowest canonical
states, but is is not the sum of A-
lowest s.p. energies!




