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Introduction

Idea
Extract non-perturbative information of S-matrices

from flat space limit of conformal correlation

QFT inAdSd+, Conformal theory d
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flat space R→• → • (m÷=¥Y•¥÷)
[Paulos, Penedones Toledo , van Rees ,Vieira

' 16]

Motivation

• Interplay 5-matrix & Conformal Bootstrap

• Understand analytic properties of scattering amplitudes



Introduction

Here :

ID 4 point function→ 2172-22 scattering
m

<¢¢¢¢ > m¥→ ?
Lola.io/cxzIocxs)0cxD7-- g¥×∅ Scs) 8112-1378242-14 )

cross ratio 2- = ¥¥×3÷ Center ofmass energy A- (Pi-1125

nrrrrrro arm =] nrrrrno ⑧ ⑨ • annum

° '

flat space 0 4m'

linn

(A∅→o )

got) Scs)



Set- up
• Starting point :
Position space map of [Komatsu , Paulos , van Rees , Zhao
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Generalized Free Fields
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Main Tools

Polyakov blocks Extremal functionals

Bounds on

gcz)
,
OPE aeeffs .

Polyakov blocks
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Extremal functionals

• Crossing equation 912-1=911-2-7 ⇒ [Aa FÉ∅(z) =D
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• Different functionals naturally lead to different bounds .



MASTER functionals Rw (A)

• Bound correlation at point W [Paulos '20]
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Bounds on
OPE caeffs .

( A¢→o )

• Bound OPE ≤ 2A ∅ ⇒ sine -Gordon wˢG(A) [Magdi , Paulos ' 18 ]
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Results
Main idea

• Flat space him separates into two parts below /above 21¢
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f- [Abbpaslwt]
• Single block w/ 02dB < 211¢
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Dispersion relation
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• Analyticity properties in terms of CFT data . • Crossing ✓

[checked in many examples in perturbation theory]
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Anomalous thresholds

• Landau diagrams ⇒ extra singularities (poles in 2D)
m

m2 m} ≤ {m2

• Claim : anomalous thresholds ⇔ unbounded OPE
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Anomalous thresholds

• For Ao ≤
*
can add solutions to crossing with f- [9%4]=0 and Ais > 0 .
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[Antunes , Costa , Penedones , Salgarkar ,

van Rees '
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→ 9 -12GB arbitrarily large and positive OPE caffs .
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Final Remarks

Analytic

crossing} 5-matrices from CET correlations

unitary
2D ID

Connection to dual S -matrix Bootstrap , externality . . .

Future:

• Clarify Anomalous thresholds

• Mixed/Higher point functions , higher D
• Integrable S-matrices from CFT



Thank you !
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Example : Bubble

Generalized Free Bosons ∅,
,
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Dual S-mat B. & functionals
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5-matrix
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