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Scale-vs. conformal- ws. 'Ldeaﬂ (nuarwance

(D) a scale mvariant (effective) action S = fd')’( L(Y,%9)

X% = 30x) = X2

'Poe) = X P0x) (h=scaling clim.)

IS (nuarcant under 5

@) S is conformal inurariant (f _fq(x) sahshres Lhe conf. ,(l'llt'ng egn .

90{5 _"a‘:{lq = %__ ’Zab D(_.fc

B & Weyl invariant ackion S ={d%g L(qab. 9, 2y)

. 'X"‘ = XQ
(S /'nv'art'an[- Uﬂdel’ {‘%% = ea-o‘) 3ab

sq (X“) - ehO'(x) ?(xa)
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Relation between €) and B)

.. Fora diFFeomorPhl'sm invariant action @) c@) with 2300

e =y . @ - FR(x) = x@ ‘K% = J3x) i

You=(S)elk) = §x)=gen o 3 pe) = (Kl 9

“qub()() = 09066 (X) "%ab(x)z Fe caala(_x\ Igob('x )= Gab(x)
Watal oliff conf

0t = In (-Fc,c,(x))
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We shall assume Lorentz - and Evranslation
invarionce =>
Stress tensor: Tob=Tea, 2°Tob=0

@ is a globol sammeérg ond implies a conserved

Noether current: Jo. = Xb_fBlo + Voo lrcael current

(Q(V)=fdb;' Vo aenerales the scale dimension of @)

/L%zcé; ( Collen, Coleman., Jackiv 20, Colaman, Jackiv ‘31, Polchinsk '89)

_.7—70 Va_ = ab’.alo, lab = Llaa :[Ocal éhen @ ILS I'WIPll.ed.

I-PF: 3 To.'l:P'/ 1205 ‘]:L""‘f’ =0 => Ja=.fb7;|o is conserved #
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.o an old ?Mesz,/é'on:

0 =@

IS G um'a“arg, Scale invariant action aufo mw‘v'(‘a//a
conformal 2

caution' Conformal # UJeaf !

€.g the ”Con,[-ormolla Coupled“ Scalar
S = (dkfg (29 D"p—2R¢)

IS (A.)eg ¢ muveariont.
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relation belween (), @ and @ ;

’ virial cur.
gouge O 4o get @) L (974 e)= L{g%g) +w" o+ O (v )
A
Q24q¢ Pot. «P?Y' Scale
. Sometimes Wa can be replacec! bg o non-minrmal
COaPl(na ) 80(, oo
_> I ’RI.CCL' 8augu'm34\

F-Ofé . (Ion'o, O'Raifeartaigh. I.S.. Wiesenclanger * 3€)

(1) can be Ricec gauged JOcaa_é@ ff Q) s
Conformal , 1e. @=> @ .

ond - i Va is not well clefined
eq. Nnot gauge—/h'(fart'omé, then @ #.é 2)
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Z Dimensions .

@+ nitorcty = @) (2amolodlehiker '56)

[pf: ClTau(PTed (P)e) = (P Po- habP)(Rpe-hedF) 1%

+(b<—>c) %7_

= T Telp D> =(b+ed)pt => contact +erm

=D LTWTEI =08kx-9) => 7= o

A #
Reelh -Schlreder +hm

2
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L Dimensions

+ Lob = QabL (-{-’rom um‘J—arééa)

— b and d can depend on /oa (P*) whicl
spoils +he pf.

—= heed another Orgmmené .o o

° Su,oersamme{r 2 o closs of unifary, R-Symm.
fixec/ points are necessarif
S u;:erconformal (Andfon cadis, Bu,con '//)
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o anafaz‘v&:(%lg 0}[ dilaton ”sané/ék/n%”

(Lu*a,?olclu’nski, Raollazae; Dumarslu', Komaraoc’sk(.; Schwimmer, Theisen 'I3>

Olp)

o (pg)
O (P=) , _ —
- \‘ Y DI\D 4&

= TN+ TP Y =0 V¥, pi=o.(<2,-n

<O,T(P3N’>‘ —O ]CO ows {rom umL'farcﬁLa (?onomarev,'_fs. '14)

’}\;7 %heorg de(ouple._s From conformal dilatonr /DO‘&) :OJ
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Does ¢his (mply that Tip) = P L(P) 2z
N locat op.

(}bhékura '/h) L assyme

o| 7)1y so ¥y = <Y TTRAI"> =0 v ¢, e

L[plso

then L(p) = ,-;—?_T(P) sabsfes [L(4R) L(tF)] =0 X#§

2
h> | (£, %) Aocal .

“; /]
nverse.
Wlﬂh{'man

2014-09-06 12:05:53 10/12 Conformal Corfu (10/12)



Counfer @ Xam P_l_g_. -

o Maxwell 1» 3 dimensions: S = g-di FaL F2°

Tab =2Fac Fu® - 4qob Fue F™*

= Scule v ,Um‘éana buf not conformotl .

o rank 2 8wae-po{emh'c«l, Bob ' L dim.
ccl
Va = Bed Fa

_col d ' '
79, = %ch,f = Vi = 5‘: Ra Fa not ga,ug,e invariant !
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&Jea/reaclnd '{2"'003 éhaé ‘/a ”O»[ 8a,uj*e-r°nu, =D

No P:’mc'aauama => not Conformal . v

”ConJedure”('Ponomarev, TS, 'l'+)',

L[Lf,’c)atf) Scale z‘nuar{ané‘um'l—ar%, Va exicls

then [(49ay) is conformal

are theve other counter examples 2z
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