
 

Normalization conditions at k to
here we specify to m o
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ice total incoming momentum fixed
Now take
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such that g in Ci is determined at
momentum 14
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Tff is limit of right hand side for A
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Z diverges logarithmically in d 4



If we renamalize instead at Rs we get
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Definition
The renormalization group is a group of
transformations ti under which the normalization

momentum is multiplied by real positive
number ti under E EL we get the
scaling by t.tl
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functional equation of the group

Derivalipondingdifferalialeq
In the limit a as
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TCM independent of k
Rewrite as follows
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A and yo are finite functions in limit as



as A can be obtained fromegs Ga Gb

and Kf from G and C4

Now n and g have dimensions 114 d

A Uo ke g
UKE

Then eq 6 becomes

1K sculzu ENNUI Tr
Chi u id o 7

where Rza is evaluated at constant u

previously constant g
in d

and we have
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Note the following identity
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From dimensional analysis we have
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as uo is dimensionless
Uo is finite for d HE o A fixed
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P is finite for o a as

calculate 8 by holding s so constant

and sending A es giving no 4 Cu
will have poles

we compute at s o
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power series in u with c dependent

coefficients

similarly we get
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since G contains explicit E algid
must have almost simple poles in e



SS4.2Regularizationbgcontinuationithenumberofdimensions

In a QFT with critical dimension do

every term in perturbation series converges
when A as for dado

it will converge in a circle with Idled

in complex plane
defines analytic continuation as

meromorphic function on Cl

poles at set of rational values of d

Example
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Exact equality holds for 2Cdc 4 RHS has

pole for D 4 To see this use
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Feller's constant 0.577



T 2 Ed has pole at D 4

Role of renormalization is to cancel these
poles

Masslesstowdit
Consider massless theory
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Dimensional analysis gives
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with
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and Fu p Ent g
q anti less singular

if en 2 then k g E can become

divergent for k so

in dc 4 tax is a property of the
sum and not of the individual
orders in pent expansion



At D 4 we have instead
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align k Fu o always
To approach D 4 expand
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every term in g en has af most

logarithmic divergence
have a well defined mass less limit

at every order ing


