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summary
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b CFTs in Ad5

while
preserving higher spin
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trivial deformation change the mass
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1Motivationandbasics I

Integrability is a powerful set of ideas
f if

it allows to solve interacting QFTs

Ant de Sitter space is a great playground

massive QFT in Ads conformal theory in Rd
1

critical points of longrange models

most symmetric box
solve QFTs via the conformal bootstrap

PaulosPenedonesToledo vanReesVieira 2016




































































Integrability ind flat space
x

No particle production 0 0

A

114
Factorized scattering O P

Yang Baxter t A
Wealth of exact results S matrix finitesize spectra form factors

Examples

Sine Gordon 5 2p cospp

Deformed MinimalModels 5 Soft 11,3




































































Euclidean Antidesites space

y

on it
ds's dat dy ds o dareda ds

y detdp

Maximally symmetric space can rotate around any point
can translate in any

direction

Killing vectors 0 0,1 a form 52 2 IR so 2,1

translations
p 21 dilatations d x2 ydy sp

conformal K.be y2bot2xy2y
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Integrability in AdS
w

S matrix elements me correlators of boundary ops

Cppp
so nosy

Paulos Zan 2020



Integrability fron higherspingsymmetry

Need a many
conserved charges

1 M
er rankwrrent Non local

Flat space 2 T
egg

of As

as p ps ps Ep
S

o factorized scattering
but non trivial

A

Ikretheconsequen HSchargesinA.SI



2 _Higher spin tsandcharges

a E dE 3 ImmM rank y
tensor

operator
charge N E

L killing tensor

codimension 1 surface Vm31 g i
E
O
M

Minimal requirement

V1 3
11
Type.gs 0

Extra Cardy conditions on boundary OPE for a E



Hamanygmplmuteconservo

iii Feel

11k
and
rotate

my Map
back

EgsTranslate

FIT 14.4.7 0

EXTENT



Hamanyymphmuteconservo
In general rgatstm.gg o Veterans o

fora fixed

Mechanism gets VMTpn.mg o
hetries

1 93 Inn so

Lie derivative

4 killing
vector

Space of Ads killing tensors

3m mg Xp A
5

homogeneous poly of Thompson 1986

Form spin J IRREPS of SL 2,112 under isometries Lg traces

P P p

p piid I kt



H
manyymplmutweconservel.CL
3 T Tang o me 3 0 T.my o

Nw
g i g1 full s 2 IR irrep

Rank g killingtensors form overcomplete basis of
rank j i symmetric tensors

AlgiersTmp so V1Time.ms

fora fixed

Consequences

If Cardy conditions are satisfied we get full multiplet of charges

If Traces TM Ms to we also get all lower spin charges



3 Examplefreemassiveboson

5 fi 2B m dual to GFF for y
Ads

m dp dy 1

Higher spin currents for all even y e.g

Trugs ÉÉÉÉÉ I inadf.to toanuggo
BekaertMeunier 2010

We can build spin 3 charges Q Q1 Q

Q 3 JJytocxxxy.hn ntractions aE y
1623T



Does a 3 just produce conformal descendants No

a y y 2 p α 2 p β2 ly ip
acts constituentwise New primary

ftp
All states fixed particle number
live in a single higher spin multiplet

Higher spin symmetry implies integer
spaced primary spectrum

wanna.mn f.am gyqgmmn y.fAtTF i on
action on multi particle states in flat space

Famolodakikov 19781 M ay Pi Pn pi pi Pn
Dorey 1996 used to prove factorization



4 No go theorems

Theorem Continuous interacting deformations of a
free field cannot preserve anyhigher

spin charge

We focus on a free scalar but free fermion works aswell

Similar Result for CFTs

Theorem constrains both bulk and boundary interactions
ms relevant for longrangemodels

Benedetti LauriaMazacVanVliet2024



Proof
m

Step 1 One hs charge ite one full sclz.IR multiplet

Stop 2 one multiplet
wth

hisher spin multiplets

LEE
lower spin multiplets

This step uses the continuity assumption Q Q 0

Step 3 constraints of his charges on correlators

Let's delve into this



Step 3.1 action of charges on

a boundary operator

Fdr dimensionless Qld y Old
deter my

Q 0 2 O w d 2,40 d 2Pa 8
d

but ans doth primaries do not exist as d 0 genericdy
By continuity

a 0 250 de his symmetric range

25 2in Polar Polan so



Step 3.2 solving the constraint
MaldacenaZhiboeder 2010

Zamolodchikov 1978

2 Pola Cocoon 0 J odd

momentum space famous argument for S matrix factorization

Popi Po pan 8 pitpa ftp.tpa fPanitPen f pimPan
permutations

anti pointfunction so

conformal invariance ae.cm e pants Em
Permutation symmetry

e pi Po pan Generalized free boson



Ipi
e pan Generalized

freebason

Comments Generalized free fermion analogous up to statistics

special values of dy result unchanged least at
leading order in perturbation theory

Interesting leeway for a tower of fields w

fine tuned masses dye dyot i



5 summary

Free fields and CITs have higher spin charges which

cannot be preserved under deformations

Ads killingtensors are demanding require full conservation

Charge conservation can be broken at the boundary
protected boundary operators seepaper

Higher spin charges imply sum rules for BOE data
paper



Outlook
Weakly broken charges flat space limit

Integrability in Ads via different mechanisms

e.g non local charges

Explicit examples BPS Wilson loop in Nsg SYM



Weakly broken charges flat space limit

Integrability in Ads via different mechanisms

e.g non local charges

ÉI

ÉjpyyyBPs

Wilygoop

in Nsh SYM


