STLNE THEOQY T

Leckure 415




@ #
Mmopadct .
acti cc\ﬁOf\S (continu ecl
. )

S - mdeds
No-dh (Funtions of tHhu ko
nnic  SIfin
.

‘.’LV (U
\

> R xs,z

1

L]



CD ffOM ‘Hf\-& ‘_(_)O\C&ﬁm EF
Kalbagn- Klein medhomivmm on Hu R'° ErT

We dbtaaned o waanlay yector
0 md (x) — G o (\‘) : { G‘\' (%) ‘ G‘t“ OGJ‘ G"V'“ (Y:) }

Whmm ' '
Glaviion le;m ¢ wiow fadion
c A

e
B () — Buv(¥) { B ('), B (x) 2 Ul
el fl KR pheten L

$(x) — §(K") Lvdam dalaton

Plas] o duswdde inne fouer of s ot



For wanﬂ&..‘ w26 dammnan onal da lafon C,\«V(o viw To
a d i nQamte foow of Sealow Ylds (KK mado)

P Wil MAY Mo= ht Vnel

Q’L
T"“Y\' w1 d'\OWX\cQ (nt o) UN\.&M/ ‘(’l‘\ OYVw\)u«p hotow.
thow w. %’: ( K K —momenmivna dﬂwvxg)

Thut e o wln dhawgd amder A KR phaton.



0L cowin Hvms inlodmug @ hew) gu\L{

o 4
MW a

Tn Sadt o Uma s thet <a2 = R
( Blowawhagan bask | Tha g )

—_—

We shaald mt Nmb $he EFT amalngs foy
M.uu'\'Hs.’ Wu)w KY\ M CMyL ¢ Covn

pwiaim am Ak ON\GQAQ\J\A ol world het G2




@ The  world shut mipedtive

Qdwm Wauld Wt LT M vt Wy\f JpG e vl
a W N vk tpdiy—o

Y\M —_— Y\\' .= Ol ,’,’L\‘
w W :
) Y\ + QT{R O&’Ix @OWNW\J\ £y a olde \'z,)

&("&bo (A {"‘L \(‘(:\M;-G H’\(B.u( \paLL O ?{M‘oﬂ 4o Hho
o R"° Mweved " we have now quombied KE-vwodes

oN 3‘.1 W}é& vad'xw wiv\h\c\b o dio



The wi\/\d&u\b Wolley ot Wom fw\w'livxc-h-

O, ) s X0 +aTRw wed
(C(6.6) & X (7,6¢T) pwiodic wp To AR W)

allor Qromti gafion 48 vise to M Stalko
(WMWV\‘-\ Waln) with w0 - congwued W



Thw.pm\;.m ol- K“‘(r.«) =0, 1Y
) o huorg | but  the tgomaon BY X chewye

Fre = o' p*' T + AR W + asiilindoy wr bt

witere IOW MO v %xwwo&uc. () o\’u(m\ﬂ}tc&

1(‘:& me Z
u Q2



Sopo«wd’imh iy o Lt & 1 C‘\f\t YWoULyy !
AC uw

K (o) = X (T + R (@7
w »: | N Jtwd
KelTh do' + (4 w02)¢+ o Tt
Vo "y Q
K (e)= &+ (am40)d 08G

(DY

L ¢
Pu = PMJ'"Q"D o - /pw-d."aw
The Vivarolo qawebors mt o befare wap €

W [T(eg) ([T



The stolza owe of +he loym:  Masy-ghel tomAika~
M o~y .
Mo, N, K; mjwb?>

N / 1\ k Y‘K(F. ¢+ )

e A\
Mo iwe M i t W
vorrsed P o X (C¢)+2

OWMA Wt AW‘QH Hhe  condi Komy .
(agavt [fom Uml¢gd<o0 V\\f“’]

1
M(u) ——4' z\_"f + Q,(M*N ) may) W‘
y ¢t GOMIA K o
o oo e “\:;‘;'o;:\“; (Mic) dommds on Z)

a w timgo

N-N = mw M—(Mig}v\dd&wom&k'aw



+0~d'\ oOn Wi m=w=0
M(‘VO SQEAJHWW\? ( For W\Q) "z};-.--g

j -

T chm DM e
b 'Y?IM\:d'ON \6\46 0(_\ 0‘)' ‘O.K >®lolo>
AT A ¢~
> Q-V\'f; Q;i o, ¥ lo,K >®lgo>
B> Sclw oy dML va ot a) X - ﬁw)
A 2% 2T Mvn g-(cl_,a:vi o(':\/_tf')lo, K OX®|0,05

Ul wul) QAN Relds
(vowiahvalon fomm the L dim a4+ oegtwy ahafon o e am g2 el )

> scalow W3 o, Kk d®19,0>
(.“VMOW"J d‘l °('l / |
Vdeafified with the Scalww @ (Adyeunlid o R )
wales SMN\ WA & Maryless wwm Wom LK
redmdioan” 0. EFT
(Cxwob wham u‘:ﬂ l )



Gomy eldy: 53 omwdad ing Hhe 3 - ampli dnde

:" ‘7 MNAH\«“ de\\“ovs

(J\/\;\J\ ‘O,K)®‘°lo>
Vv
\\\ M‘;" = 'qi‘qﬂ.qﬂt

. w©eo Lc
‘D R B

Kalb-{Zomond ghoton,

K- X
V) - fade 5 (qran™-axan)e

A= $-K(alw) S(bLila+ Q)

wha roXlo dancio {j‘/\u ol o & bum  An ¢ V¢
in Pade e, (.av‘vwm.‘iow\

wiw\‘mh nowbw 3 Hu KL -ahdfon ohowxg




wmank : we have mtoduud o row Stale R
In Jod, W haot o ane pawdiy joww\kb
of wwmpadd: Ktakonswith R € (0,5)

C i callld & wodmluy

U\\cm Qe o 0w o RN N 0\ AP fo a
ot \\ \ga, )

Howeow ©=) oty mints 2 b @

Wit I gave Vi fo indiatin cuishobole ghoavieall
thosiv .



(T— &Mahﬂ‘\_d
letwuming fo He wats Yormn <

(“\;:0 3 m—1+ L ow Q + 3-(N+KS—2)

et W)
N-N = mMw
(ANV\‘\V\'hCMV-! :
e 1l mo=: wnlinwm ol LE modie = liqn ol St

&MW\\;W\

L—0 : onh vwm o ws\n&(m“ ol ?



Vh\mmdwl) of the sEdyuw -

dhpwie, dhat  Hhe foimmlas

1 - 1 A Vv N o =
Mag ~ 3‘—1 “'u‘,’)"m W 4 ;lq‘- (N‘H\)-Q) y N-N = mw

/ N
ate inwenwiamt wde: me> w L L & é._:tz

= (AMQNJH W.NL'\OJN ow da & S.AW_ how e 'fS(MIN_l ?@bdfww.

No& +Hhat R=Va'!' U a Wl pint of thao

o g lodm aliow WN\JM'»\% sgwa\ \\qpmm; oF My
paial.



Thay i3 W fad o exadt t\%mmdv‘ ol the &1
( T-M{-B‘

W MR henltitnd o S 4 35 with ﬁ’%’ owe
'\V\MHM«\MM&H% 7V M\'\Cd thwos\ sy
T WOwdhomey Mt W meamy et

mommibiwn a{ahons «— w(v\\h’mbmh o Faton)

§O tmbinunwwm ol UL w des &= AN Avawn o ’goiv\cb(nb wvodso
he 2 — e ¢t R—=0




Tdnelily 0 m  wad qmmdvb of fh &7

W7, wehaue onlve dwon fhab He spedrom D b
SR ol twa thosito Whne
L & Q=4
ond  wenalbameny by 4
(W) = (Wwwm)

We heed fo wonndw Hu Sl CFT to prove flag is
OW\(:E‘&WK V\QMW\JAQ of the CFT




o = J@ (m - 2w - el
NOJ'WMG HHhat 3 Q 2! L
Xo -\[@(1&. +£w) —  d
VAR N

need to edpwmd awl\ovx o Hmﬂdmw‘\o\m fo the o3@l\ Akl ol
\kn,( ) — — Ysa(“")
X(¢+) &~ Xu q-f)

e\'\h'\JKLN'J",h

X(rq') \\.,(c*)»c\ I§) 42— X(M'J - K (eF)- \(akr)
T4-’1-°lL‘j’I_i_c«t&t_ﬂ_._\wtu = + 4y %aw-auuo -+ -

fn“trﬂl. roding 1 AR (adiw o;d

- Ce -
m\a WeMura i IPV -3 (’4{\1“\5& an“m '91( w%



X L k' Nan the YWy W\ertj Mo mentwy) owy»

Ter = %3 X =2 X 3 X

Ot m feovd Lu & Lw o Fourir modes

As & wonnqmon, of Hhs dunalitoy the wodali space
GS‘ Wl Wov\dWcuﬁam of the hogowme Q‘ri‘mb, s Wt
(0,&) hut inyead

Re (o Val' ] ol et\miw\(w\‘“\-) 2 G [\[;'\\\Oo)



L=y yquacl = Mot mailag stalo ot eniaud gany
SBWMH\G

o - L T
Mag = B+ L W27s 37 (N+0-2) = L (m +w“’+1u\)m-7u))

j
&
» M}\a 0 wWhwn ot WY UNER )= 1

oJ.\o MW = (\)_,B



.Tnfw«o(\'r\o\\m thue owe d v oo lesy weda (s
W e dhe WU WU wemmdyy fo
{UL)XIUW

omk 9§ additimed scalow GAds v & (33)
Mgt adion A Juit) x V(W)



FO()M §MV\«-§5X
\NV\N\ \/\aoows o - JMO\LI"}‘ L

flecld - °0’"‘ﬂ"§*“6 boum oy vomdalony compad bl

: , J : R X i
withe Qancave inveviame i 10 v en i and

MCgl=0 ot G-of Newmann
a:aG-"X : | bJ\M\«kwv“ nds hon



ConvdW o Oorv\(_)a\d‘i&v\\iv\b 0N A {,CNLL
— 0 winding nwodeo Q
whale, £ - mmmativm o vend wwn oly s‘(“ ey WK,

Decold  H wole trgamion of th soodinatio X

WO 2420 pT+ A 3§ dae™ ™ aing)

n£o

= Yala) + Y ()



lompakify On @ wde with a* @wvme",»fhb
e wide 6 faduy 2 omd wnndnW wiat hagpons
when iy dhomin oo

\1 Y 1y "W \ty

A L L - Yo
Toald we wgwd- & Sifing (o whiue  Hhede i
A WA g AR v ew bk wo
CL - mwomonntvww ?



The elopoxd dued wadnale s

bl A )

(5.6 = (e = X ()
45 | AV ‘ | T
L +ld ¢ T+4W“§3 n 9a€ Rnlng )

= i_‘_‘Zd\mq-..\. .,-:SL'-\-ZMEG‘ﬁ..
'3

— mfwm Livews i T e o dual \Mm(s
hiv ha wWommtum in fhe il Mvedion (rowalodion
TV T owA (L oslovxh §' & hfolum )

— Motcow  duned ﬁ(iwﬁ Wing)  ajowad e
dnel cirde, W g



Bomo(m\‘ andahmy  af o Qasd &W.'V\QG: of C=o"

\LL‘ (U,«) ( T @\CHOU\ 0( *_k

~AT ¢ =0 O\NL (Wl'V\T) oL

XM(G‘. q) ‘ ‘$+Q«'Ln_ N=X +alm@ dond {th‘ At
ik 2 hxed

— TRy iy a Ditidalub bowndowy condition |
The dme 0w shim}\ atfaded fo a  UFY) Umonvonal
hopevplam | & \D?M -b( WMJ

/< 1y -davn Qlawe




Wadat o T-Juucdia iy oy oimanki on.

opwh H’vivxk with e N
Newormows "Jowmhwo ¢ D “M'\Q'd-b
N\ ItFiow oOn S(Z. tond Hon oOn %‘

l' MMt !_;3 aldny S'L

No windang aound S\s Windinegy afound ﬁ’.—}' J
S’ML’)S@G(A. w\/\u\lg_ ‘HM V\‘fmﬁc '\ S oW, %Hadqe‘Q to
s celled @  D-brame
owrwdion = & Dp-hfomt 1y o D-blume with,
0 spatin] dammawong (o it 1) gl
divarmin gnad )

o "Amentum m‘m‘ %l\i'







