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SS4.3Thesolutionoftherenamaliz.at
Groupequation

Recall from last time

Kfa peut zu IN raft Tp fkiiu.ie
o C

where
sci fifth r.cn RPGILL

Claim p

T.Fikiu.ie expf I roCucpDdxIfTMfki.ucm.kr

is a solution of Cl
4

Here up is the solution of the diff equation
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Proofi
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In Chapter 3 we had seen that
A

THY AN d IND

resealing gives 14

Tf Ck u.is CkpYMtd tNdexpf iIzfkeCucxDdfJTfMfhiiuH D



Now replace ki by ski giving
Trl pkiiu.ie pNtd kMdexpf Nzf rogCuexDdf

xTplM kiiufDik 5

under rescaling of momenta we get
a multiplication by that scale to the
canonical dimension

b a modified coupling constant eat 3

c an additional complicated factor
Intuitive picture for eg i

one dim flow of particles in a fluid
f lmk is time u is space coordinate

scat is velocity of fluid E Nro is

source a sink term

Let's specify eq 4 to T

Ff kink Kp expff.PH JTnHfffpiup1 1

Choose p he
Tf k u K k2 exp f f d ECuchke

where Io Tp tin 1



SS4.4Fixedpoiuts.scaling.andauon.ae
dimensions

critical values of coupling constant
pcu 0

s u becomes stationary or a

fixed point
eq i at a fixed point u u becomes

1k IN to fit ki iii k O

solution is

Tff Chi i u k KINH Eck

Then eg 5 gives

Tpf per u k p
t'd Nd EMM Thayer u g

simple scaling behaviour

Tpm behaves as

If pk p toll Tch

2 1 4 1 is called the anomalous dimension

of the field
Let us explain this



Since T has dimension ANTd End

the free vertex scales as

1 N o

pk p
d Nkdk l TCM9h

define the dimension of 4 by
TCM per p

d HddTHICK
in the free theory we get
die I I

i e the naive dimension of the field
Now at a fixed point we have the

scaling G

da dy l t 2 7 0

In such a situation we have

Tff k C k22k2 22 C constant

dimensional analysis gives T Ck CAME

at a fixed point u u

Z u KAI C KAY



ApproachingthefixedpointasymptoticfreedI
Assume that p has simple zero at u

A a aCu u

Inserting into 3 we get

Y a u a where s hp

solved by us u c e
as 7

boundary condition ucs o Uo u C Uo
and c W Uo 8

Two limits of relevance
s as i e p o relevant for IR physics
s too i e p as relevant for UV physics

From 7 we see i

if a o acs u

if a co ucs u

Re normalized coupling constant will flow

µ
to u either in UV as in IR

u

Ess



We call a a UV stable fixed point
and UE an IR stable fixed point
If we start at a UV fixed point and
p o then u will move away from
that point towards the nearest IR fixed
point coupling constants Ittracted

to the IR fixed point
Let us see what happens to pop

how kf the Cu u

r CucxDd fgY du
UG 0 UCS

toff adf.eu taIfdu
UO U

haIlenfit ud HEELED Ia'luesi up
Ecutage as

Tots talus u 91

uca u

e Nzroise
If'Cu Uo

expt Ira I Ei If


