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Comments: (from Rickayzen, p. 89)

Since the Hartree-Fock approximation sums a larger class of diagrams than the

Hartree approximation, it might seem that it is a better approximation. However,

this is not always the case, especially when long-range forces are involved.
In such situation corrections to the exchange diagrams are very important and
reduce their effect. In fact, the Hartree approximation, being based on a

classical, self-consistent picture, works well when classical considerations can give
a good answer. Typically, this occurs when macroscopic effects are paramount, for

example in discussions of the long-waevelength collective modes such as plasma

oscillations and sound waves, and of the effects of slowly varying external forces.

The Hartree approximation is also useful for starting an iterative solution of a
problem. To iniate the Hartree approximation, on needs o make a guess at the
one-point function v(1), the self-consistent potential. This is used to generate
the Green's functions, which can in turn be used to calculate an improved
potential. The process can then be continued, at least in principle.
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