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LSZ reduction formula
Lehmann, Symanzik, Zimmermann 





S-matrix in perturbation theory
Diagrammatic expressions

1PI (one particle irreducible) diagram















1PI effective action
Consider a theory of variables p = (b , . - ., PN)

measure do and action SE(d) Comit "E"below).

- w(5)
= (dpe

- S(a) + 5 . p
C

Decompose S(P)-J . P = P:Ajp + else
m -

free part interaction part

and evaluate W(J) perturbatively.
X. Everything below is perturbation series but we omit

writing "pert" each time.

e
.g. W(J) = Wpert(J) is the sum of connected diagram.

-W(J) =
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= (0 :]
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S(p)+ J .P

Solve (b) Di i=1.-N for J
,
write the solution

Unique in perturbation
as J = J(P) and put theory

↑(p) := W(J(b) + J(p) · ↑







Sp(3) = S(p) + S(b)3 + 15(p)3" +15(03+...
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~-
free part interaction

· S(o)) is outside the 3 integral .

S · Any diagram involving the Vertex-S(b) ·3

is not 202 : -SpX

Thus
,
we can take only themmmor higher powers

in 3 as the interaction part to produce vertices
.
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With this understanding ,

- T(a)
= eS(p) - exp(IPE vacuum diagmus)C

That is,

↑(a) = S(P)+logdet() - IP2 vacuum diagrams.
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