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Motivation
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M O T I V A T I O N

Why the planar limit?

■

■

■

■

■

■

■

AdS

N = 4

IIB

USp

N = 2 USp(2N) SO(8)

⇒



M O T I V A T I O N

Integrability [Gromov et al., 2013]

■

■

■

[Gromov et al., 2023]

We need tools that do not rely on integrability.

N = 4

USp(2N)

N = 4



M O T I V A T I O N

Adding localization to the bootstrap

■

■

■

[Chester et al., 2023]
Δ0 N SU(11)



M O T I V A T I O N

Bootstrap and localization at finite 

■

■

■

Only  is available — larger  gives very weak

bounds.

[Chester, 2023]

N

N = 2

USp(2N)

SO(8)
r = v,  s,  c

N = 1 N

Δ0,r i/τ N = 1



M O T I V A T I O N

Planar Bootstrap for OPE coefficients

[Caron-Huot et al., 2024]

N = 4 sYM

N = 4



M O T I V A T I O N

This work

■

■

You can bootstrap holographic theories in the planar limit even when there is no integrability.

N = 2 USp(2N) λ

N = 4 sYM



Planar Bootstrap with localization

⟨O O O O ⟩ =2 2 2 2 ∑ + ∑
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P L A N A R  B O O T S T R A P  ·  

The theory and the correlator [Aharony et al., 1998]

■

■

■

■

■

■

N = 2

N = 2 USp(2N) +

SO(8)

k = 4N

O2
a SO(8)

28 SO(8)

u, v SO(8)

⟨O O O O ⟩ ∼ T (u, v)2
a

2
b

2
c

2
d abcd

28 × 28 = 1 ⊕ 28 ⊕ 35 ⊕ 35 ⊕ 35 ⊕ 300 ⊕ 350v s c



P L A N A R  B O O T S T R A P  ·  

Mellin space

■

■

■

N = 2

T (u, v) =abcd u v Γ (2 −∫
(4πi)2

ds dt −22
s −22

t 2 )Γ (2 −2
s 2 )Γ (2 −2

t 2 ) M (s, t)2
u abcd

s, t, u

s, t, u u = 6 − s − t



P L A N A R  B O O T S T R A P  ·  

The OPE expansion

■

N = 2

1/k

T =abcd T +short
abcd P λ g +

k
1

single trace
r∈{1,28,35 }v

∑ r
abcd 2

τ ,J
N =2 P λ g +

double trace
r ∈ 28×28

∑ r
abcd ′2

τ ,J
N =2 O(

k2
1 )

1 28 35v 28 × 28

1/k



P L A N A R  B O O T S T R A P  ·  

The double-discontinuity

■

N = 2

dDisc T (z, ) ≡z̄ T (z , ) −↶ z̄↷ T (z , ) −2
1 ↶ z̄↶ T (z , )2

1 ↷ z̄↷

dDisc g =τ ,J
N =2 2 sin ( τ) g2

2
π

τ ,J
N =2

τ = 4 + 2n ⇒ dDisc

z



P L A N A R  B O O T S T R A P  ·  

The dispersion relation [Carmi et al., 2020; Caron-Huot et al., 2020]

N = 2

dDisc

T (u, v) = du dv K(u, v; u , v ) dDisc T (u , v )∫ ′ ′ ′ ′ ′ ′

K

K(u, v; u , v ) =′ ′ x F , , 2, 1 − x θ − ( + + )
64π(uvu v )′ ′ 3/4

u − v + u − v′ ′
3/2

2 1( 2
1

2
3 ) ( v′ u v u′ )

+ δ − ( + + )
4π(uvu v )′ ′ 1/4

1

+u u′

1 ( v′ u v u′ )
T

Γ
M(s, t) = ∫

2πi

ds′

s − s′

M(s , t)′



P L A N A R  B O O T S T R A P  ·  

Polyakov blocks and gluon correlator
N = 2

⇒

P (s, t) =τ ,J (−1)J

m=0

∑
∞

s − (τ + 2m)

Q (6 − s − t)Δ+2,J
m

dDisc T =short
abcd dDisc Tgluon

abcd

T (u, v) =gluon
abcd du dv K(u, v; u , v ) dDisc T (u , v )∫ ′ ′ ′ ′

short
abcd ′ ′

dDisc



P L A N A R  B O O T S T R A P  ·  

Color structure and crossing

a d

cb

a c

bd

a b

dc

N = 2

A = + +

M (s, t) =abcd [Tr(T T T T ) M(s, t) +
k
1 a b c d Tr(T T T T ) M(t, u) +a d b c Tr(T T T T ) M(u, s)]a c d b

M(s, t) = M(t, s)
35v 28

M(s, t) = M (s, t) +gluon [P (s, t) +12
1

J even

∑ τ ,J P (t, s)] +τ ,J [P (s, t) +12
1

J odd

∑ τ ,J P (t, s)]τ ,J



P L A N A R  B O O T S T R A P  ·  

Localization constraint [Chester, 2022; Behan et al., 2023]

■

■

■

N = 2

USp

I[M (s, t) +gluon P (s, t) ] =∑ τ ,J w J ( ) −
λ

4π ∫
0

∞

sinh (w)2
dw 2

1 π
wλ 3ζ(3) ,

I[ ⋅ ] s, t, u

I[M ](λ) ∂ Fm
4

m=0 F =
− log ZS4

⇒



P L A N A R  B O O T S T R A P  ·  

Normalizing the OPE

ISSUE

N = 2

M gluon



P L A N A R  B O O T S T R A P  ·  

Soft Regge limit

ISSUE SOLUTION

▸ Projection functionals 

N = 2

M gluon

t M gluon O(s )−1 M(s, t) = o(s )−1

0 = +
2 − t

8
R (t) +

J even

∑
12

λ35 ,τ ,Jv

2

τ ,J
t R (t) , Re(t) ∈

J odd

∑
12

λ28,τ ,J
2

τ ,J
t (0, 2)

Ψl

Rt

Ψ [τ , J ] =l Ψ (t) R [τ , J , t] , Ψ [g ] ≡∫
Re(t)=1 2πi

dt
l

t
l 2,J

N =2 δl,J

Ψl



Results Open strings · 

■

N = 2

Δ(λ) USp(2N)



Closed strings: N = 4
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C L O S E D  S T R I N G S  ·  

Setup [Caron-Huot et al., 2022; 2024]

 · OPEN  · CLOSED [Caron-Huot et al., 2024]

OPERATOR

DUAL

EXPANSION

MELLIN AMPLITUDE

PROTECTED TERM

REGGE SUM RULE

PROJECTION
FUNCTIONALS

LOCALIZATION: TWO INTEGRATED CONSTRAINTS

N = 4

N = 4 sYM SU(N )c dDisc

N = 2 N = 4

O2
a 28 SO(8) O 20′ SU(4)R

AdS ×5 S3 AdS ×5 S5

1/k k =SO(8) 4N 1/c c = 4
N −1c

2

M(s, t) = M(t, s) M(s, t) s, t, u

M =gluon
(s−2)(t−2)

8 M =graviton
(s−6)(t−6)(u−6)

8

t Rt u Ru

Ψ Φ Ψ

I (λ) =2 − M , I (λ) =2
1 ∫ Γ̄ 4 −48 M [ +∫ Γ̄ (s−6)(t−6)

2(u−5) (H +
u−6
t−s

−32
s H )]3− 2

s



Results Closed strings · 

■

N = 4

Δ(λ) N = 4 sYM



O U T L O O K

▸ ▸

Thank You

USp(2N) SO(8)F

SU(2)L

N USp(2N)
Ψ

⟨OOOO⟩


