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LSZ reduction formula
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Further limits :
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We obtained



LSZ reduction formula
Lehmann, Symanzik, Zimmermann 





S-matrix in perturbation theory
Diagrammatic expressions

1PI (one particle irreducible) diagram















1PI effective action
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proof ofD

- W(T) = - Glog (de+) + ID
D : Connected vacuum diagram

4"C
.
V

. d .

"

below
of the perturbation theory with

propagator = =Al,
vertices Xex=-ex
j- = J .P

es .

J = p = J: At, J,

=: => PJP-Pbx() -2

Nj(D) : = #J's in D a separating line

== a line Sit, the

Nept (D) := # 1PI blocks in D
diagram is disconnected

Nse
.

(D) == # separating lines in D if cut

:
Nj = 4

* NipT = 3

Nse=G
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proof of &
- W(J(p)) - J(P) · P-T(a) = e

= Jdd'
S(b) + J(9)-p - J(P) . b

b= p +3
↳
= (dp 3 -Sp(s)

+ J(b) . 5
=-WP(5(p))

.

WP
,
( ...] exc== W

,
< . . )
,

exc for T(P)
·

zP. (3 :) = (dp3 =Sp(3)+J(p
. 3
3 :

= Jap15(b) + J(d) . (p- b)
(p!- P: )

= [J(a -4)(9 :>15- P: ) = 0

Apply (* ) to J(b) with J= J(P) :

- P(p) = - wP(J(d)
g

# - logdet()- (Aij <,79519:
g

8

P+ J: (d) (9 :)
JIP)

↑

only no remains !
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I-= - blogde) X
im

sum of1P2 vacuum diagrams of J($). //

proof ofB (The case N=1 for simplicity)

polynomial ofS(d) = +(a+b)p2 - P(x ,a)S with parameter X
-

Perturbation theory P1 : S = (a+ b) P2- P(X .P)
-u -

VS free interaction

perturbation theory P2 : S = tap + -P(x . P)
~

free interaction

In P1
,
a+b = D

,
Relatb)30

,
X : formal parameter

In P2 , at D , RelaDo, baX : formal parameters.

For comparison to make sense, 9 ,
be C

,
161/ Rea,

-2

f(a+b) = (a+ b) in P1 is regarded as

) b in P




