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In the Pauli-Villars regularization we have been using ,

there is another 1-loop diagram where the regulator

field By is involved :

h+ E 3 da P

< < S

MeetingBr

As the coupling is ie44
,
this will produce : ↑"(P , EiN)

where

MlP . 9 : N) := Cer JackBrit9)+um(2hta)" imu e2
In total

,

T
,
Yo (112) = T2(119 :0) - M(P , [in)

= Ci TCP9i

where (Co
,
10) = (1 , 0) and (4 , 1,) = (-1 , 1) .











Digression: Ward identity for 1PI effective action

Slavnov-Taylor identity



End of Digression



“Gauge fixing term is not renormalized.”





Another application

The (gange fixed) Lagrangian of massless &ED

2 + +FF( + iπ(-uDy)4 + 5(GA)

has axial symmetry (Us
= U'VY' VP , B : constant (

An Ap , 4 + eiBV 4
,
-Peors

Indeed, 2 Us = - UpU"and hence

iPry gifts = giBts ipVy M =Ve

(A mass term & 44 would not be invariant. (

Suppose the path-integral measure is also invariant.

As the transformation is at most linear
, by Slavnor-Taylor

identity , TCA .
4 .
4) is also invariant. In particular,

giB [(p) eipts (P)
.

This requires [(P) &X in the massless theory -

If we recover m #0
, 5(p) must be of the form

[(p) = A(p>) & + B(pY) m .



Structure of divergence



Renormalization











“charge screening by vacuum polarization”



Renormalization group

Take the "Another renormalization condition"
, and denote

the IPI effective action as TSA , 4 ,5, e , m, 5 ; M , 1].

Change the renormalization pointM while fixing bare

fields/couplings Ao , 40 ,
40
,
%0

,
Mo

,
50. Then , we have RGE

O =M PCAo , To .
To
,
Co
, Mo, 30 ; 1]

=MT[A , 4.

F
,
e
,
m

. 5 ; M . 13

We denote

MP = - UPs for Di= A , 4 ,
T,m and

Me = B .

As Ao = e A and 28%= e3 , we find

o = BA + e(-VaA) , 0 = 2eB 3 + MAS
ie. VA B a MA = - 2 B3 = - ZVa

Thus
, the RGE (in the limit 1-0) reads









infra-red free!






