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Lol two 44

Last time

Tpb o m g m2

3 Tp Kim 811 2 0
1

Trl Kim's g In o 8

Derivation
a At one loop

T o_O
T T.TK
From the first graph we get

µ2 m I q 2

where we take in to be finite
rewrite as a

n2 mi Iz qttm.IM
mi E g fer t OM al



The 4 point function up to one loop contains

7 a permutations

T ki A cqzttmyfck.tkz 9IE

2 permutations

has ultraviolet logarithmic divergence
for d 4

No other vertex function has a UV divergence

Recall S ng Cdt E E Ed so for
84 0 and d E 4 we get 8 0 for E 4

s becomes negative and hence finite
In G m2 can be replaced by m and the

difference is higher order

T ki a f
1 0GB

Cq't m2 FCK.tk 9144,23

Define renormalized coupling constant

IT feat



Using eq Gl we can rewrite this as

A mi fq 0Gt
a

a g Igf f 0cg

finite mi and g imply infinite bare

parameters m2 and a in d 4

Equation 2 now becomes

1 ki g E fqa mpyqt CITY

2 permutations Offs
We see that T o g and T KK
is finite at d 4 divergences in A cancel in

the difference exercise

choice of mi and g is special
fixed at zee external momenta

b A two loop

k
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Now the renormalized mass withe

prescription in TH K o becomes
in 2 u2t ED Gi A Dali ND Ha

LID Coin A 4

where
D ai N fat
D Girl f
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Last two terns are of order 2 loops
n'can be replaced by me in these

Rewrite D as

D that fqettmi ED.cm

D.cm NtEDaCmi4 A D mid

So eq 4 becomes

n mid D mid t D fo mi X

THICK K't mi IID CK mi N D Kimi G



has logarithmic divergence exercise

in d 4
Nowe come to T ki

T ki t tack tkz.ir A 2 permutations

fIKK.tk uh A t 2 permutations

be r pEIed If fIIK.tk m2 A D Cri Nt 2 permutations
by MY up
to 0h41 t II ki uh A 5 permutations

16
where
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After mass renormalization the fourth term
cancels and we get
1 ki A TIf Ifk t ka mi A t 2 permutations

If I IKK.tk mi A t 2 permutations

Iz II f ki mi A 5 permutations Cat



logarithmically divergent
introduce re normalized coupling constant

g a za Demi N ZAID Cmi a I
t 3 I ki O mi A

Inverting this gives i

t g t zgfD.cm A Efg Demi A I
3g Ie ki o m A t 0cg a
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Also rewrite T eq Cst in terms of g
TH CK mi g K t mi ZIID CK mi n

D fo mi a
diverges as LA in d 4

introduce new two point vertex
Tff Zd g mi A T CK mi a 9



where
2 of I g z t g Et

Thus i

Tpf k mi al k't milit giza
f gTLD K mish D Co mi a GEET

G was set to Zero

Using Ein.indy Docoim3MtffeDsCkh2iM k o
t

T
e O Ku LA

Inveget
we see that the prescription

Zz Gt Fried CK mi A I k o
lo

gets rid of the divergence in Ds

But now our mass is divergent

m2 Z mine mich gta
redefine me to absorb the divergence
and take m to be finite
re normalized vertex

Tff Zoe TM



This means

Gc 2 Green

since G is in verse of T
Furthermore set
G g ZIG

Then for any graph
with F external lines

we have

c t ZEAT G 25 64

For example

T.IR y K i

will give rise to

6 Gm's z
6

2 vertices Zf
GE't ZIG remaining 2offactor

is canceled

This is a general stage
recall I t.fr E 2n Ez lat th

2 of
F

Zant from Gm's

2
2 from vertices ZEE isiuabsq.bg



Combining now equations 51,187,40 with C and
1 we see

Tpb o m g m2 5

Fptp Kim 811 2 0
1 lo

Trl ki mtg µ o 8 8 t


