@ﬂa Lo'el»'mno}e Mo  Qud /l-o Vn ﬁng o,p m and A
n o all PL\jsc c,q,[ 7ux2vt‘l‘;{'\.'€5
@ L{f H«e V‘CSQ.H:QV;S e)ce»fCSSL‘OV\S l’l@-ve. &—Lm{“e (A_M'L
Ny H«e V‘efu.lsvk*ow LS vﬁwao\/e:( 16.5. _A"O'o o b—> 4/

*H\e -l-‘f..eo»r:S v S VCW@/W»&L(Z&.@)L& —» LWe Aan QXPMS‘S
@;u M@J‘(V\Q’@)Le O@S@«\/OA((S (n {‘e-/wtf Ol &Se‘é
o,{. o{'fa&rs.
/De.V\O/WuQ_l.{gi-L‘OH pl ¢4
@ Qe @@JQ : )\ 4 >
2 o D
g - JonS chnbin e & )

o G g -rya) = <Gy - Felyn)?

@ l/\n',a(' S “‘H\f Q}L‘SCV‘L O/f deéerma(S?
Shot Bnser [.ooho Cn{~e8w®QS

/

/'Pamts LJL‘,‘C(A o.ve “'fcg - ﬂ«.l(.é ave GD-I‘OLIIQM —-1&43
Exowvgle: Pe
: P PC
5 Pe@atPa i P PorPet 2y - %
Ps P Z ” PurPatPs -
?3 ?Q 3 Pe

lf boH« Pa-f'(’! e ﬂ\"\«:LC H‘e»\ alSa ‘HACCV ”)ma(,u.c“(“
3 ,‘l'w;{‘e w0 He Oft-‘jin&l dia,j rem (S 1@»»&6

(53)




‘ Nc V\tfc‘ 4-0 _&ws owla on o‘ia.jv"-ws wbhech
C&V\V\o{' (96 chéoleA L n'l’o 4“....1*0 OL.‘.(J' oi.v\_{' ?a.fl'f
(,JL‘HA- QL One L‘nc C,uA' . A’PI Olf.a.st-W\S

-,

one -particle - cveducble

. E‘X‘\'ZVV»O‘L rpwo‘:a.ssc\-afs a.ve a.luo.:ss ,ﬁ(u"e

— ue can Fruncate thewm

- Ad e end we s\—uclg

m/?n- ) = l Gm(pJ G (s i) {
Tvekex frchins

Exaugle;

APL

? = -4
l/l( ‘{PB - éo( )(P>

Counting oivergences

+ Any dhiagram depends on a wmber of logp Vnamﬁw“&
(4, k), wheee L o5 the mumbes of loops.
.UV a[;\,c,jev;ceg Come ,JCMM He rfig:on wheve

some of kis ave lacge = focus ou the region

whe -2 _&J ~ 4—10.«56 BVZJ
FOJ ,p," [,oo‘o déaj véun u)‘l'l'{t ? ’Pro(aj) Q,‘LO/.S‘ /'l’(«t dt‘.ve\rje\ace

(S :

S =2-D - .ZP (sq@e«ﬁ-(,;oi dejvee ol oleEffeuce)

(5




lf §>,O - ol&o.j vaw ’inu..":c \/6(5 dc\/e\rj ev\}c

\g &(O =3 v\O“' ClCQ.v . H'\C"‘e 5’"\“ (1) bﬂ dC\IC/j-e vice s
COW.‘V\S ,F/Om V‘C\Sﬁ.OM! wlnere SOme l(j'f Qe ta./J;e

whele othevs ove wok

Move vefined anslysis (diagvau <ndepeadent)
Coleclake wmass dimeasions:
Cpl= 4 ,CxJ=-4, [SI=0
» [¢]-25 e [Ao] =4-D

Cavveln-\-wg ‘i ?osﬁ‘l‘io.w S(G-ce :

— a7 N(D-2)
L‘Go ]"' 2

ln VV\OMCV)*'K.M 5FQC€j

D=2
[E7] =D - N-D +V 57
\ A}
delba {nkejvoi's‘ovu'
-‘)UMCHO»\.

wa .
LT:(N):] = N_(-:D__'J—.Z

When expanded in pouers of Ao
s n

")
nm) = 5 1’;‘4 )o _
s \—’“3;\124 LI & Stewn o,[ /{?_‘,- 'Qjmm%
—y (N) ‘ oL'a.X roam S

rD':"ﬁ\fjevtcc o,[ low @
S = ])ft\’(/t—%_)l—vz(b-é)

)f §30 — ’P"CM‘AC*’C% ol;vcgevzsv @




hle dcfjfinju.ffla theee coges:
- D<4 . Er:;,(:):[f,z-{-n(D’Zc) and fr"n(”)j<0 for N >2
—» 0%‘.3 & ,(\m\‘t wambef O,{v o[dajvaw\s LS dive{f 6\4{‘ )

2

D)
y]&w‘el:j’ Owes C,OV\A""L[Q\-&'L‘-‘V\S 'I‘O 1:“( we {"9 ‘H«(’ord&/ n \<4_D

“D=4 L LTTI-2 [N9J<0 ae princhivel
dc\,effen{— o oll ordess
Caticol dimension 01[ e H\cowj (w..(pL’V.S dimém}c'm/es.s‘)
- Dsd ol TN ae P“‘"‘*‘“‘-"a divespent if eveluoted
.‘.D 5‘_‘4#;&;&“{—(3 k,;gL*o«ole-f(non—renorvnal(.tt'(:'(t‘-f>
M: The C“i(‘CCol Aimension and the number
o,{ 'P«iWu‘.{'C\rcla ok«e«jew\' T_‘am) a)( H«e CV'CJ‘JC&( OL'Vheu\fCOm’
depend o o theovy.

. Kok about obhe, diversences (nok primotice)
EXQ-WWIL’: l = wa't a(CvC"je‘“\r fo« D=4 (9'-0“’

Cont ains @ olcvewfewlf 5\*‘93*“PLL
- W kond ol divemgencey Occur (n suéolxaj}w:.
ot lower ovder tn ko thew Hhe whole ol ag voun
— e prltfwufw"’ He renovmalixat:on Procea(«rc
ovder - %»o«d@r; Hiese divespences ave almzswta
olealt  oith.




@ eru\QViZa\'ﬁow : ﬁ\’Cf:S w€3ul9}°’ C"{'/odwxcﬁ & wmass Scale
¢ Caak —oﬁf _A. - E/\.j‘-‘—’l
rdimensional repulavizakion + D= 4-26 €50 small

[ A]-2€

IV\"‘I‘O&LJ(C e ACMCV\ICowl'CSS COuPLuAS C_,ons"o-v\“’
2€

.30. = /LA- /\O
7 T %
T j,‘_] =0 [pd=4 [Ao] 2

@ Ma.s 5 venormslk za.l-; on

- We have a.\vcada evob,.o;\-eol g, ""o ome’[&%?'
~ @ ’f f/\.o 2
Go (P) P“ 2 (?wno‘ T— ' 86{0)
Skt = TUA-2%) mo

g = @JD
+ Then Hee two-point vetex Aﬁmc"‘.ow -._
7 /p) =& DY = Pmet T +(9(Af) |
The poschion of He pole of G or He ere o TV
de otk orowe @b phecut bl e slepend: WA;.

\/\le Lo Je;[u’we v-enorma_li-zec( wmacs % mZA Qg

)
X! (?2="‘""{) =0
g\:mcc I;_ % Cndepenol&al' O’ﬁ P .

W,Z:' wol*‘fz'/\f-r.z *5af> @




‘Note ot w?> md s0 in Hie wmassless ot (m?->0)
VV\o2 .S v)esa.‘l’t:vc —» L"l' u.mol@v(ﬁw(j He 4‘9&“' "'{'\-9}'

mo ¢ wot & physical parvemetes

* Tor higher orders T3 (p) depends on p and
then m s givea ouly dmpliaHy.

-F&eu re normoli zakiou

Mssume D=4 > T.V6) dieges quadiakcally

O\«e o €2<PO-\4<:‘ (4 &\/Ouha[ ?2 2
cz)
r (2) [6’) m(l _M> é +Ma) -
\__/,—\/'—“—"
L_\_\/ B
o divev je"'{' it He a‘ejvee § =0

— lo T, direvreence
S <"

HO‘—& e e Q,L)S‘o./(p ‘IL&-«.C Olcxlf{fevtcez

> LD 5 olejL_ cd o u.sm(j £ bo e > but ¢o ¥ Ju_rl'
\'e\j,,q,{» own \/ans.lvc a...ol -‘-— 1'19.[ noJ L‘js 4.91. me&w.ng
’DZ»)[LAC (o} ?Mnf co.( ﬁe(cl-. | |

\4/2_

36 = 2, Boted .
e ‘ﬁe"{ vewovmol 2ot o c,ow/"au

FT-I’!C “

G(N)[‘y,—--/ ‘(‘]d) = (¢[3.) ¢[‘3N)> - Z;M/L<(£°(Ul)---¢o[’jd>> '

5




This (M(?(Cef :
rv(p) _ Z;Q . (N)

: Z{, (s ,)Cxtc( (93 "‘LC vﬁqucWer'
o)
9?2. Pzz_wz = i‘

ov Eﬁuisroiewjrla |
Z_‘ _ 9"—;(1)/?>[
¢ Dp? D% 2

Coupl&i@mfl'%‘l' \“CW-?’WA&L:ZSJ\’CO%

ASSL&\M& D = Z‘ r\o“) LS Pre m;'li ve lzs cl(.verje w‘l‘
{‘o Ql\ ordexls .Lle de#v,e‘ vfno/m.a.[(,zcj wufhnj' wnfl‘vm):
-\ = ]-mo((w.fcg) 7 EomB) o o, BY o i)
P=c

(\V\.' 3) ("‘15)

B
(3)

'Tl'\olf kaeva.cl’..‘cw (on l9€ meaxurca( v CKP{’°.Mé%+$
O.\n.:{ ;ﬁ{xes /\- |




