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The relation of the Hartree- Fock theory to the
graphical perturbation theory of many partial
systems was shown by Goldstone [1]. Thouless[2]
noted that starting from free particles one can
formally do a partial summation of graphs which
leads to the replacement of the kinetic energies
with the Hartree- Fock energies. In this summa-
tion there is a geometrical series and as empha-
sized several times [2-4] it does not converge in
general and the result is therefore only formal.

Attention should be paid, however, to the fact
that the rules for graphs are derived by a limit-
ing process and one must always be careful in
changing the order of an infinite summation and
a limiting process. In this case it proves that
doing the partial summation before going to the
limit the result will come out quite correctly.
The calculation goes then as follows:

. Take an arbitrary "naked'" graph, fig. 1, and
consider especially the contribution in it of a
particle line j which starts at the time t“ and
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ends at f,. The value of the graph can be written

2 oo exp{-iT; (- £} -

Next, "dress' this particular line of the graph
as shown in fig. 2 with l.e additional interaction
lines at the times tl' sees ,tk' . Now, the sum of
all graphs with fixed n1, ng, ng, nq wil be

exp{iT; (t - 1 )} | L,
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Summing over n1, ng, ng, ng we get for the sum
of all graphs where the line j is dressed an ex-
ponential series

')_;‘,» oo exp{i(T; + S+ Zp+ g+ Byt ) - =
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where €; is the Hartree-Fock energy of the par-
ticle line j. In the same way a partial summation
can be performed for each particle- or hole line
of the naked graph leading to the replacement of
all kinetic energies with the Hartree-Fock ener-
gies. There is no difficulties with the conver-
gence since the exponential series converges for
all finite 21, 29, Z3, Z4.

After the summation the limiting process
which leads to the rules for calculating the graphs
can be performed in the original way. For this
process to converge, however, all hole energies
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Fig. 1. Fig. 2.

in the exponent must be less than the particle en-
ergies and therefore the summation must be per-
formed in all lines of the graph in order to get a
finite result in the limiting process.
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