
Introduction to perturbation theory
I

Consider the theory of a single real variable O

with measure do and action

Se(p) =tap+ 4

partition function

z = (dde
Sz(p)

=Japtapt) " p
It IR

Its perturbative expansion is

Z
pert =Jadetappin

IR

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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(z(x) - z(x) + 0aXx0

& truncation at order &N
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<POPP) port = Sum of diagrams with 4 external lines

Without vacuum diagrams
-

To
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& = connected part
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B = disconnected part
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Decomposition to connected parts
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If D
,

... In are connected diagrams of Up ," Van vertices,

KK]
mL Mh

is a term

inthird... + mrcns !
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free
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Thus

Eper/zree = (D)

= I /C. C .. ( = ()
,-
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Case 2 - Sint = V i
+ -. - + Un : multiple types of vertices

e .g. #P theory with a source J . P

e .g .

& )D with or without a source.








