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CIT basics

classical quantum CFI Ward identities 213 gt firs

radial quant and state of correspondence OPE

2d CIT basics

Virasoro algebra and modules

VOA chiral bosons ghost

affine Kac Moody integrable admissible critical

SUSY and class S theorie

localization and indices

S CFT VOA correspondence

Schur index and 2d gym AGT 0834






































































































































Di Francesco Mathieu Senechal

Alday Conformal Field Theory

Osborn and Petkos hey th 9307010

Zhu Modular invariance of charactersof VOA

Mason Tuite Vereen
og and modular form






































































































































crossing ratio

Tk special conformal BRISKI

Ixi x IIxi II e 2b a b x t 2bAgt tix

42244 Xi crossing ratio

Xiz A34 AzX34
Xis X 4 Xia 1123

Ba 24 BLE AG conformal inv HIE






































































































































Summary of classical CIT

Focus on flat space IR g s

CF trans special changeof local coord XM x'm

gyu x given A x gyuex some ACA

Put y CF XM X'M XM Emea

Enix and Asmat 43 1777 882

I'Myo gmxu.gr
Fm59M TM ea

927248

b gigou gigio gugyjx.vn

BE A E ARIANA

fix f x fix

Sf x f x fix

Pm iam Mmo ifxp 2 Xuan

D i xma Ky if xpx'a tan CIA





































































































From Alday's

For 112719 CFA so Pt 1 9 1

pet 9 1 at some isometries






































































































































fund fields I forced to follow

I x I x F E x

BY X x Ata scalar Pex O'ex's 41x FCI x

x N Xx Y x O x N Yex

EH 43 THE Ep Eti

SIE dmx LCE ex Index

t.namednx'L I'ex's apex's coord

St d x L I'IN an I x






































































































































By S Jax automat Ok
x X Xx

v Osx O x N O ex

d x 2m fix's j'mO x pink

dmx I 1 2 I apolex ampex 1 Apex

Scale inv I X 211 2 1 In A KA 1

A I 1 k
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Quantum CFI

under X x I x I'ex's F I x

353 CFI Etd for any ops Oj
De IlOjex e

s
Da ItOgg e sit

or

Tj Oji Tj Oj s

By Primary 4458 D O.o i A O.co

at the origin IMpv O.co i Spo aPOp o

17Mt EY O x
I kn O.co 0

Oa x e it X O co e
tip X

CEA Oaks

x x

g
x Nex Rotation O ex

Osborn and Petkos eg 2 71MEETAFT

where 11 is defined by given Xcx grex






































































































































Ward identity

EEE 77852847
Seem ÉÉÉi iea Gasca

SeO x1 Xn Oda xn O Xt Xn

Se Sta I am E ex d x 2mg o on shell
m My

BHEEM 336371 72 KEEFE
HEE A MEg I 2mm

EACHEERIEAf

MATE792 48372 SeDE o

Ward identity Se De Oca an e
s

o

Selecta xn d x Galt Ola xn 2mg x 0

funarbitrary can ofcourse
chosen to be constant






































































































































Hz Oca Xn II OilXo My

80 Xt Xn

It 01 X1 80 i Xi ON Xn

jiggfGallexi
i II d x 8 x Xi fact O X1 Galli Xi On Xn

LENNIE b

i
ilggaae.onn.IE Im

HighAbPm jm TM.eu

TM Tax TM x Tru X 2K 58
483 4426 THY SCF






































































































































HAYTER4 34425 4 Trite

A y 74281M I 782 43 36 Primary FE ER
WANDERER 934

FCI x deel Eex

It Ni IIdel I xd

443 xm x'man det L

I Cxi L Xi

e yRotation XM Mx det L

Eilat yay
all indices contracted

Dilatation x Xxm dee In

Ida NCO ICA y

2 pt Efx x2 f IN NI BE REITER

IN x2
CR

IX x2 di
to






































































































































Special conformal inv

XM Xin
XM bmx
1 ab x b'x

det
1 ab b'xyn

I X1 xd 1 2b at b'x 1 2b at b'x I X1 x2

11 11

Y
xp X 01 02 Xa X2 4 02

1 2b at b'x 1 2b.xz b'x
i

Xp x2 01 02

Cia 0 if 01402

IEEE KEIER

X z X2 x
923

451 02 03 xE3tA3 o 11433 01 42

IT x to Ak
is

III Xi f
2 34

3 424
42 34
423 14 x it 30






































































































































43724253842 43 RR

Tay KETA Ju

44378213 scaling inv Lorentz 7Bait M u 784

SJpexJuly
9 Y Qpr4 Spot aMFIXy124

13 4443273.73212 13 s

Apu Spu 2 M Ipu
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AM 274MEET

Tru x Tpr o

p pas I Iprlay Iup x y Ippexy Ivo x y f spuspo

11 2MTpu 0 1784 SEE A n
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Radial quantization

IR IATA IATA BY EX Esha HAWAII
Byte E Ta EE

8144 BEE If
r D

Ia IR

Dilatation D 73183WAKEHE HE

Erik 44,1117

Radial ordering R O ex ax
Q a 02cm 1 11 Xl

Oz X2 O X1 I A I Xa I





















































































































































































































































































































































































































































































































































Scalar Oi 02

O x Ozco
Ide

a a Oa o taxman o t

ENA Kr EMEK

KMOicx Oz o o Ky O x 6 o o 6 x km O 10

fix text i 2xpx'du NamOy yo
o

Tix At i 2xpx'du Nam IÉÉfa o taxmanO o t o

i xp At A1 Az ago o t
INAMAL A

KM
Hafar a Oa

o 10 taxman o o t

In É a km020,10 o

paint a ax Kp Pu 0,10 o

gaita a ax 2i SMD M OA o o

µ I e a Xp A OA o o

µ I e a xp A
I AM At A1 Az
INAMAL A

a
At A1 Az
20

By subleading term Hk fixed






































































































































Be731 Cold 21 He a Hrt's FREECapacity
Scalar ops

O Xi Oz x2 O Xz 01261 61 Xi X2 2 O x2 Oz Xz

11
11 0123Cz Xi X2 2 03 X2 03 Xs

0123

X Az As x it 13 Aa X atAz A1 123 3 Xi X2 2 Ijaz

FA If ex Ty44 Ci Xa x2 2 At IN






































































































































2d CFT

I local CF Y 2 7 2 f z

g gzzdzdi gizdzidz gizdfdfda.dz

Gis zit's 92 135

I Epd TH Z 2 2 612 Z T EyEnz
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ad primary ops

Exprimary stiffs
2,5 II IE Oca

hBydi 2 21 2 42 I Z I t EEZ

8012,5 042,2 012,5 h O 22E t E22 0

TO ZE t E 2 6

under He ca 2 E z E3 o Ward identity

Ig z 22 LEG h Tj Oyez 2

fo_ Tj Oj Xj TG E z

c

When n 1 T 8844 OPE for primary

TG O wit
h GCW
Z Wjz 21

TCT Ofw t
TOCwin
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Note T F is not primary






































































































































primary two gt threept want unique vacuum

0112,5 02 w T
92

Z W hee a at f ki ha h I hi I

O 21,2 02122,25 03623 23

123
zizhithah zizhithshe zzzhiths hi c c

Note that these formular work for spinful ops hi hi o































































































































































































































































































































































































































































































































































































































































































































































































































Vertex operator Vaca eira X

Tca Va w a Va w
4 w 2

Mz w
t O z w

2 12 Va w in VEI Ocz W
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