
Introduction to perturbation theory

Consider the theory of a single real variable O

with measure do and action
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Its perturbative expansion is
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It is not convergent.

If it had a convergence radius R30, Zpert(x) = z(x)

( for IKR ,
but Z(x) is not obviously analytic at/=0 :

the integral is badly divergent for real negative X.

Instead
,
it is an asymptotic expansion of Z(X) :
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Each term of Epert is a correlation function of

the free theory with action SE
,free(P)=tap2 :
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Similarly for correlation functions
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Recall : free correlators can be computed as the sum of

Wick contractions
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