
Funded by the European Union (ERC, UNIVERSE PLUS, 101118787). Views and opinions expressed are 
however those of the author(s) only and do not necessarily reflect those of the European Union or the 
European Research Council Executive Agency. Neither the European Union nor the granting authority can be 
held responsible for them.

UNIVERSE+ Online  Seminar


Agnese Bissi  
“AdS Amplitudes from CFT” 

Part 1



• • �f\fS/2. 'B1SS1 • • • • 

o� •& .\ffSWA 111<11116R&rtv)

� :on�: : 
. . . . . . .

. . .WOI."-"' � \AJ/S. ��U-\ • & : M.9-.: ��Ml\ • : : • 

. : f, 1\1..SO b\tf(,fl&Jr C:OLLAio&�:f\0�$ �l �- f�L)'&U-'
_, 

: :

• A.G€ORSOU1U 
1 

·A·.HMIEA-n"I •
. . 

. .
. .



IN THE LAST YEARS THERE HAS BEEN AN INCREASING

INTEREST IN UNDERSTANDING HOW TO CLASSIFY AND

DEFINE CONFORMAL FIELD THEORIES IN dy3 .
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CLASSIFY CFTS USING SYMMETRIESAAND CONSISTENCY CONDITIONS

- OPE COEFFICIENTS

SPECIFIED BYDis Cijk]

Sina/ 1 - -
↳ CONFORMAL DIMENSIONS
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↓ - NO CONSISTENT

CFTS

-X
-

Di



THIS APPROACH IS PARTICULARLY INTERESTING AND SUCCESSFULL

IN THE CONTEXT Of THE AdSICFT CORRESPONDENCE
.

HOW TO IDENTIFY

CONNECTIONS
HOLOGRAPHIC CFTS

WITH AdS USING BOOTSTRAP TECHNIQUES

SIDE & CONSEQUENCES

FOR QUANTUM GRAVITY



AdS/CFT CORRESPONDENCE

AdS SCATTERING AMPLITUDES CFT CORRECTORS
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AdS/CFT CORRESPONDENCE

AdS SCATTERING AMPLITUDES # CFT CORRECTORS

LOOP EXPANSION 4 ↓ EXPANSION

(INGN)
↓ -1EXPANSION

Lijk a

Y
1 1 -

↑

-
CENTRAL CHARGE OFI> THE CFT



CONFORMAL FIELD THEORIES

O
Al

& LOCAL OPERATORS O ⑧ ·
A
,l

↑
SPIN

DIMENSION

Di

· THREE POINT FUNCTIONS Pijk Lijk
⑧

Or
OPE COEFFICIENTS

Oj

↳ X OjV Lijk Or +.. - .



WITH THIS PIECE Of INFORMATION, IT IS POSSIBLE To

CONSTRUCT ALL HIGHER POINT FUNCTIONS
.

· For INSTANCE 4 POINT FUNCTIONS

On Ou On Ou

=E ⑧
O

⑧

j Grzj ↳
shij

Oz Oz Oz Os

· THE SAME FOR HIGHER POINT FUNCTIONS



CONFORMAL BOOTSTRAP PHILOSOPHY :

· USE UNITARITY Of THE THEORY As A4(d,
e)

(2, 0

· USE ASSOCIATIVITY OF THE OPERATOR PRODUCT EXPANSION

O(X) O(Xu)
O(XI) O(xy)

=

O(Xz) O(x3)

O(x) OLXs)
· IF THERE ARE EXTRA SYMMETRIES

,
USE ALSO THEM (SUSY, O(N) ... )



AdS EFT

picture

FIELDSi SINGLE TRACE OPERATORS O

GRAVITON GU STRESS TENSOR TMU

MULTI PARTICLE STATES HIGHER TRACES [Oi, Oj..- On]
(COMPOSITES)

MASS mi = Ai (Si-d) CONFORMAL DIMENSION Al



AIM OF THIS TALK: · UNDERSTAND HOW TO USE

THE CFT DESCRIPTION

TO CONSTRAIN/ CONSTRUCT

THE ADS AMPLITUDES

· FOCUS On LARGE N LIMIT

↑
SMALL EN EXPANSION



LARGE N EXPANSION

< O()O(x2) O(Xs) Oka=

↑



LARGE N EXPANSION

< O() O(x2) O(s)Oak=

Gin,v) = [as utge(n,v) d= 4
De

G(u,)=
Os,e



LARGE N EXPANSION

< O()O(x2) O(Xs) Oka=
XI X4

&
Xi Y4
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Yz X3 =
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LARGE N EXPANSION

< O()O(x2) O(Xs) Oka=
XI X4

&
Xi Y4

-

-

=> =
X2 X3

Yz X3 =
G(u,v)

=
G(e) (do



· EXPAND THE CORRECTOR AND OPE DATA IN THE
↳

LARGE N LIMIT I

G(u,v) = ga(x,5) +G((w) +
...

+ 1 g(u,5)
N2k

⑮ 100

D = Dx + ((x + ...

+ ↓(4)
NIK

Be= am + + + a
N2K

:



· DEPENDING AT WHICH ORDER WE ARE
,
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· DEPENDING AT WHICH ORDER WE ARE
,

THE

INTERMEDIATE OPERATORS ARE DIFFERENT

· GENERICALLY : ,0)=Ease

-> AT LEADING ORDER NO ONLY DOUBLE TRACE

OPERATORS - [OO]ne = OD"Ou...Me O

-> AT ORDER N-2

· CORRECTION TO DOUBLE TRACES - We
,

ale
· NEW Operators - <OO

N



-> AT HIGHER ORDERS K

· k-th correction To double TRACES - Whe allhe
· HIGHER TRACES [OO...

O]

*

&

d INSERT THESE EXPANSIONS IN THE CONFORMAL BLOCK

DE COMPOSITION : A= 200+ 2n+l

Gla(M,) = E are u Ene (Mir)

G"(u,r) =Zuoth (a+ We (logn+Ge(4,2)

·



&(a,v) > [ uot)U" log ge,a

THIS TALK : UNDERSTAND HOW MUCH INFORMATION (BOTH

OF THE OPE DATA AND OF THE

AMPLITUDE) WE CAN LEARN FROM THE

KNOWLEDGE OF THIS TERM.

WE WILL CONSIDER ONLY $4 TYPE INTERACTIONS

=



OTHER MOTIVATIONS :

· TOY MODEL TO UNDERSTAND THE

BEHAVIOUR OF HIGHER TRACE OPERATORS

OF THE FORR TOOOT (DIFFERENT From
Y

KRAVCHUK & MANN)

( FARDELLI FITEPATRICK (1)

· EXTEND O Complement THIS APPROACH To

N= 4 SYM -> HOW DO TRIPLE TRACES ORGANISE ?

J SEE FOR INSTANCE HOMRICH, SIMMONS DUFFIN,

VIEIRA)

· UNDERSTAND SYSTEMATICS OF LARGEN EXPANSION




