
Particle spectrum and interactions
from correlation functions

Spectrum from two point functions

I

Under a basic assumption, from the correlation functions

70 .
(x) ... Oscrs) = (0) TO , (X) -- Os(s) 10]

we can read off the particle spectrum

and · interactions among particles .

Consider a QFT formulated on Minkowski space I

H = space of states .

F action of Poincare group :

translation 07* Pr
[
Lorentz ((1) : NESOld, 1)

Pr= (H ,-1) commutes with each other
~ J basis of 2 in which Po are diagonalized.
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e
.g. For a particle of massm, we may use creation/annihilation

operators of read scalar (G(1) , ACT]= G
*

SIP-1') , ---

to describe the States :

One particle state :X= 1

10,) = acc+10) x (T)""Im

(p,) = U(1m
,p)(0, ) = &(10) > (T))

*

"201

two particle state : x=9) ,

10 : 9) = a(9+ac-9) 10) x Gam
-some constant

with $=0 a E=2Wal

(p : 9) = U(1zwp - 1)10 : 9)

i

e-particle State : x = (91 - , 9(e) ; 1, + - + 9= 0,

10 : 91 1 ...9) = 9(9)T ... a(9e)+107*ge m some constant

with $ =0 , E = Wqt -+Wa = :

May- He

(lp ; 9. : %(e) = U( ma-a- 1) (0;91--1927
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Exercise : For 1-SO(d-1 , 1) and Up=1P= m2

define 1(1) by 1/2) = (W) - There
& UInsal UIM"= a
② do yWip is invariant under IP-1(1).

& [pigig) & pim(IP-I'

The idently operator on fl may be expanded as

ide =10) (ol+ /P ,)< , :

- projection to multiparticle states

= 10)(ol +2)d IPXI↑
symbol for mixed discrete continuous Sum









Asymptotic states













LSZ reduction formula







LSZ reduction formula

Lehmann, Symanzik, Zimmermann 


