Quantum Fields—from the Hubble to the Planck Scale Selected Solutions

3.8 Green functions.
Derive the conditions that the connected and the unconnected n-point Green functions are
identical for n = 2,

G($1>$2) = g($1,$2) .
Show that they differ in general for n > 3.

We start from the definition of the connected 2-point Green function and perform the differenti-
ations,
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The Green functions agree, G(z1,x2) = G(x1,x2), if 6Z[J]/dJ(x)|j=0 = 0 vanishes and Z[0] = 1.
The latter holds, since we require (0|0) = 1. The former holds, because the vacuum should be
empty, (0|¢(z)|0) = 0 Taking further derivatives, the extra terms will not vanish anymore for
J =0, and thus in general G(z1,...,z,) # G(z1,...,%,) for n > 2.
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