
Renormalization group

To describe the same physics,

how are they related?

Choices of renormalization conditions :

"On shell"
,
"intermediate" ,

"Another (M)", . --

Al these originate from the same classical Lagrangian

-> same physics.

But we need a dictionary :

renormalization condition I - Pe
,
12 . . .

renormalization condition # - PE
,
Xe

.

...

I relation ?

e.g . in 4dp" theory

"another R
.

C
.

"

parametrized by a mass scaleMeformalization point
↑ ( P , 1)(p= m) = M+ m2

S P(-p ,p)(=m = 1

↑ (PrPucts ,44))pip
=[Mit

atMi P,



Answer:  so that the bare fields/couplings are the same.

the renormalization group (RG) transformation

the RG equation



( RG flow )the infinitesimal RG transformation

the infinitesimal RG equation











effective coupling constant

anomalous dimension







infra-red free theory

asymptotically free theory

finite theory



non-trivial fixed point of RG flow

scale invariant theory





An application:   RG improvement of 







RG improvement of perturbation theory !

↑
ThenIto) =

1- (
= : NP)

Vet(p
, xim) = We (t) ,

(tp) : etm)
-

P x(d)

= pul - X(p)
↑
l

=> pi+ (log(() + C) + 0(xmi)]
=

(log N(0)+ C) + ...

This is better and befer as (P/n)+ where X(p)- 0

I
In contrast to We=**** (10 + C) Iwhich breaks down as 10/1 + o.




