STRQINE THEOQY T

Ledure 12




@ MNingy in backovarnd  elds
@ Backayound Kdd expomnon ond e Werl awvo ey,

We have idmb ed Yaviouo massba; frelds in th
onic sitan sgdtow

We idmbigped o opvaiton in the shiny pedrom o
we IR tmngd ypaehme \waadd b allowed a
non Hhuied pudmil, o indeedh min Miued \'O(nioom.

We should B able o dwwie &*vavw'\u
of SWing elatalion Epagabtny  in hon- byiuid
backoyvounds for thea  felds.




We Enows what Hhe ockion for moh o CAV\QQG&AMHOV\ (S

Se LA X1 = — o (4o 370 au}" oy =
avlkd (@cu, TR

Ciouv'\u.l/\,‘ flms is M MV amE o dale
Xov = e:kb(ﬂ (y(ab

NON - UNESR Sp LI, N] =+ 1 g pr '30\\4 a"‘\" Gw(\)

q-M0DEL W
NL T i / . : : R

&‘Ow\b‘& o Lﬂ*wkil% A QF( th«- (oo\o\\v\%s
mwoded iw Hh towgeh (oo maric Gus (X

covav hicalad £ it Gy Mo = v Gdd Wor¢




Convi I Hwn 4Ahe cone  wlve
74
G (%) = Nmo 1'7‘”96 *
L ymall artwsbation of fat spa

We Cam tm  momnpute avnplibn des in s
badc nromnd h'wﬂnx the Quituafion No m a

et b RO g v Ry “

I

LA, An D= CA, - Ande— ¢ A.--A&Sotlt. we Lk o> o)

onf awi Fom, VetGx agwelsy
Thig g A ﬂv\')\ﬂc&k vl e 0@7(0\13? (7= ‘OMC-OM
X cabyRey 4 o ot N
“vae SAN) ey MPMIPNN e cONAA N a0



We would bl to vequire ot the @ dim Q ET
on He warld sheb (e NLT-M) & L’LW%Q.
Mueliont ot e guamtmwn lod.

Thiy imvlio, in pwhcuday, that Ha thon i

W“\WW\A“‘ VWA o i ov

Thas tignifement plavs (0l icHony on ﬁw%&
P {'fc,(ds-
Hiweow Hw NLE-M L wat S0 amy o amalye,



To el He apamtom  NleM we uie the
0 Wit backoywoun . aeddl Vﬁpwvn;ow,wbv'\d/\ ({ &
gwiwboation thoyy I whidh o gpanalio
t 1dam (AdS

X* (§)= Ko (§) + x“(g)

1 wwokvve gay
bﬂ\d((rwow\«d QW\I‘S }‘u \w‘Z‘)é
of “expuadahon valme'

SnbS ‘:‘Q\""G FoM

Noxt, ome wpomdy L NLETR aghon afound Yo
{0 '}9-‘" oM NLPMAMOA {n owers of e ‘\\kmi'wwx‘w-u oy

= ¢model pnimbation thovg (it Mh«vbag\w T
in Adam



We Wiak ned fo b deay sbont v mean; of Huw X pAon:
we veed 19 ropand Ta fovms of a Mmmumm pvamder

The anomt o gwiad baki on '“\mlvh I3 O o | on

(N @y 9f 3

Note that rea calin K{"M me G oy — LFu

(1 Hv.@olba(coo action s the Joawg 00 o/ —> I o
T & gmalh o oomwon  Gffvapond fo a

Lﬂfﬁd. datanee in spoubf\' ML So

the Amuny an lesy O NN pwww\efw (4 F‘\’F v ith
C = Mavafviahe radiuy of owvwyntnre of %&* oae

Tn spautink we diain om  EFT il Rowep vadavo
treomunon wih cdoff  Mg~(al)



Thiy o Smodel gedturbation fhopsg n the Uiued
st ol & portufbative QFT ‘(mmal‘k} ond Worm s
onsomn teed of L F%wmm o Wy daao\vuwvu.

Howevey Wmuxd Hhe V.Mp({m\; in QFT asei Iwrovwal,i zed
T G-vwode adion Comn R fcqv\QMiM "“0
damonvional tegnlanvitabon out tmy violales scole inumanc

The (€ of scale imomione in o QFT Ty doawilsed (n Bymg
of the Q-fwdion wWhihh ol Wom WV diverourung
i ANV wa‘qw«u

We owt ateinted i CONN\\AHV"( Hu (ore loop) Q-unctiow
to ok W Gndahaiag on T dds Medsomg fo
eftivol. Wogl inoariang o thy gunamwm Lwed |




ﬂdwvw‘m“ fo Hthe WLIA adion
Se U6 X1 = — 7 (4§ 378X 3. X €0l

Yo'
) X" (§)= Xo (8)+ X"(€) o
Lefmnd owownd Ye.
To ogamd Gy (X) we v lhimann, now osdinete
Gy () =600 £ Rugoe (I L LT+ 0 ()

ﬂ&w;wmvftwnoi
0&_ /"( Gj Xo
M -+ V\\M\‘l'\V\VJ
Nowmal wordinabo ° D e lm. P M\outh

QM\M‘Q L = ’aqr):\'w— BQPM\K,-L



Twm the g-model N non (8 caumn bvc.
S¢xl: —q-u,L&\S&"r(E,,\,lXa) ao\:x&'“ abgc’/tc:u;c’b»m

( - L Cagor (K)Aax” 1 KON + 9 )
quwdic intwadion tivm

\Tm\tva*iw\ Q Fﬂ

A}

WL ot nows rw\ai\-Q o rod off e e rols (o

dRM(vww\s o do Mwllowhoh Huql\c MHor ver we can

vl o 1oa) daew w2 st (onlvi battto fuvvorme i 4 adion
ol wu\vl(m\),



one o kg it
% +erm Mmm‘iﬁm

A&Wfﬁmoa in Lte dumy
ywhoslvaded rom th adios
10 obinin & (anite HMon.s

- X ) “ Y
frbe TST) e[ ey
" W e Licai fensor




Theat AI(UW"&W\UO (wmd  dvine (fom N%M%ops!)
com he (Alf)mfb(a, bsQ (W\’r W\ﬁ'%m\\ vwpntadion )

: A WAV wa.h'o/\ fvww\aki‘l,a\f\'an ep‘k V.dd.\ A
C— e L R% e ()
togdhlar walln
. ool badiom of e emplineg

Gww — Gw ‘a“é lwo

Thas Awes the one -laop @-vadﬁ onal

obTomiend 1
Gm(ﬁ): —a"&QMO‘ C ootomiend om L pokg



The vandSon (ar WONPVGX INLW MCL ’fo&q&&vx\otﬂu md !

(Y
QM\) T |3 Qw =0

g
tongd spac, it b Loi-glek
that is, e v oo in o backeyyomnd
yoae tivne wda  sakafier Oa L Tindleins eqg
We howe teve fed  (paceti mu A\va\.iu Wom &
wolld Shut mv\,f\iumvx AN b oW
Highaw ordais  in o':om dts ‘W‘“"Q"‘g cotfeitions f:;“t“’

Quv + f.‘ Quers B =0 b O6W™)
e Vﬂwn mJ.m vgeolsc iweld
oom}\' s fo Eiatunls in 0<2¢ of (wy relima.




(lowowle

Ty §W e hawe een diy ewivingy o putudloadive
fwo amenvionak QF T on the woild sheet

Nolice howevw Hot we om we o et vevnon
d»UVJO‘)(v\CO :

a,‘gﬂ‘ac"
" [, N 3
Ry LE-n :

LR ¢ % |
(cuek &?&d &{f_ﬁ L non, - %M h.gdiu 6(‘ :
a9 - 5 M ol 10Qwy

\ Lol of Jur z va:‘ﬁlamtqmm)%" ¢

e havonic . !

VW\“VQ mm\mh /ity ovw

G-= ql +o aniwed T

(no (mat Hmovun, veitix apovaldr lormenlipm, de
Viamive dupw wo~ of CFTs



[£2] Tacdaney athe wnialans oy
Apavt IWom the evawiton, we idmtied othef
matslas Gelds 1o T Jased ving boyome fpedium
o The Qamond-lnek UWCHWBVV\MU('WL hdd
Buv ™ AV
on com add to tha Colakou action the Gung
SPT= - L [0 € Buy (N33R
windn 15 fopawandvization omd Wegl vnowviamt
Motcase! Waked space ime aames Vol cmadiong

B— BtdA | N a 1-foim
th adtion §W Ao Al buso a doted dwivebue (exevun)



e T dilaton bMogound We add

2
S@] (X X1~ L‘—;—I-Ad’v vy’ 5()(]2( (¥4

(We hed Mevionybiy f%nord two Tvm (@1 B = banglomit
GO 1\ A W\b Con ‘W\Q ‘V\fL‘QMa( WD G {'Jf‘aq &Wiuq,ﬁugj

Ths Twm howeues iy ol Wen| Vi aviamt” -
~6 — e'lwlﬂ( = Q(ﬂ—) e-’““’(fL‘“-QV%)
the (e 0] Mt a fohl dvivdive if § o candtomt-

O Covn W) Wowevev that o dayncod W%L Vayriation

of §° Com B Cowncelled ‘r\Qo\m O(¢') Vowinbow 0}
§0h s




An inolved amputalon ok v Q- Ywndkional
ndond {1\0\6 fhe One-kop compntaion  fof ) axl\no

(o the wll T-modeh achion 5(0)_‘_ SCW7+ 3651:

G \ 1
QM) 5 d‘l\a”\)-iHM}Tti? 0--l- Q DMDV?) H:—d@
a’(oﬂr6+13 cayncel B tave =3 Ogm Bup
) N\ 1
J\ [-iD Hw + D B H )) D, = uowiwnt
Buo = o (7g D M ™ " dviosiios 20
4-laop GtB W0au i
@ 1L j l g M . QA_L (V24
RF- L 020+ (O BNO*B) § OBty
A-loop 6+ 1 ¢ fuo (0P G+B

(Uctonuo : Triedan's thevy ; Callan | Thailadus * gma models & W“\H‘w\y.)
T.)\-)H\'v\ * Conlormed OMOWW;\\Q in e LdAm q\‘MO&d .



A&«x o orvmenT

non \)W\Wr\\(‘ ol Q ~ \IM\ Wv\omc\\«“
Ui cd - im0 5 Wl thmdvxﬁ
(mwv{m\ Wl yymmatgy o Hay Th\’el
A% cormpwi vy

T ~ 8_3, ~ e Mjio S




l@ Seoce-time  effudive achion

We womt fo intewpret the \)omm‘rviv\o(S o the O-fndian,
M SPAKE N '—0\\1\0\‘\'0%\3 o Wwohon,

Tndetd | one Com \howd that thay awive 03 the Euld{aggom ¢
captiony (o the efpdbive adion

g |4 FO e " (0~ LiH++(0g)")

L“Sfrw(\ won* action. (63, T in Si we o
(ekls thad appead in tha ©modelachon)



Jof space-fime covmpmintions one offen was the
wanlun Wow"

Wt 3-3-86 , G- G

‘i? 2 -
- et (ult- L 1ogl)

(74
o
)

n
——
—F
N

P
N

K=[.e° indiws rosnd wnd
[ ontytd Wit G

Einslen - &ilbwt Gve taken
th oo Vv ity
Nvowitat anal Faapling

£ = (406"



The spoufimd oution tvnld cagtnre th dagyiced
Ut whm B 2<Mmg. T ﬁ((na\Qwa‘\'m,\ to
s com M osen o the arreded R fumciiony

V)

B-Q +u e@ (" e

N Wavdas --
G v
(Fol SV QM vod Lo (3—‘.] Luvre Q\,M“Z,.,,)

The coredid (ko andy WBgreled as
Tl aqromye uations ° (o & el adia-
Su = Sw t ol S+ @) G e

7 S
o ‘:}Mi\n\kw Rf# b-dumyahve
M Twm, S T ms
EFT domvion | odioft seak H\s,

effidive adion drdwaned ol infeogveing ot aynve wole)



Next:  shingy in backoywawnd Wdds  comdimned.




