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• 1-Problem Identification:

• 2-Problem Statement:

• 3-Course of action:
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Swampland vs Landscape
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Swampland Algorithm
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Swampland Conjectures
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The BNMM Swampland Program: Step 1
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The BNMM Swampland Program: Step 2
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The BNMM Swampland Program: Step 3
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The BNMM Swampland Program: Step 4
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The BNMM Swampland Program

Lower dimensions?

Topological gravity?
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Here is 3D action

I = 1
16πG

∫
d3x

√
gR

Too trivial?
What about?

I = 1
16πG

∫
d3x

√
g(R − 2Λ)

R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

19 / 35



Here is 3D action

I = 1
16πG

∫
d3x

√
gR

Too trivial?

What about?

I = 1
16πG

∫
d3x

√
g(R − 2Λ)

R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

19 / 35



Here is 3D action

I = 1
16πG

∫
d3x

√
gR

Too trivial?
What about?

I = 1
16πG

∫
d3x

√
g(R − 2Λ)

R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

19 / 35



Here is 3D action

I = 1
16πG

∫
d3x

√
gR

Too trivial?
What about?

I = 1
16πG

∫
d3x

√
g(R − 2Λ)

R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

19 / 35



Here is 3D action

I = 1
16πG

∫
d3x

√
gR

Too trivial?
What about?

I = 1
16πG

∫
d3x

√
g(R − 2Λ)

R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

20 / 35



Generous symmetries

Gravity as a gauge theory

I = 1
16πG

∫
d3x

√
g(R − 2Λ) = SCS(AL)− SCS(AR)
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Generous symmetries

Higher spin fields
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AdS3 Landscape
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AdS3 Landscape
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Landscape of BTZ black holes
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I = 1
16πG

∫
d3x

√
g(R − 2Λ) = SCS(AL)− SCS(AR)

where,

SCS(A) =
k
4π

∫
M3D

tr(AdA+ 2
3A

3)

Gauge anomaly
With the gauge transformation

A −→ A+ δA
δSCS(A) =

k
4π

∫
∂M3D

tr(δAA)

Gravitational anomaly
Choosing cR ̸= cL accounted for with

SCS(Γ) =
cR−cL
96π

∫
∂M3D

tr(ΓdΓ + 2
3Γ

3)

With an infintesimal diffeomorphism

Γ −→ Γ + δΓ
∂µT

µν = cR−cL
96π gναϵµρ∂β∂µΓ

β
αρ
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Anomaly cancellation

Strings at the boundary
Similarly to polyakov action

SPL =

∫
∂AdS3

d2ξ
√

| − h|hαβGab∂αX
a∂βX

b +∫
∂AdS3

iBabε
αβ∂αX

a∂βX
b + (1)∫

∂AdS3

d2ξ
√
| − h|hαβ∂αΦ∂βΦ+

√
−|h|ΦR

One can define

Sstring = SL
wzw (gL) + SR

wzw (gR) + Sgrav
wzw (β) (2)
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Constraint computation
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Constraint computation

For the SL(N,R) case,

k(N2−1)
hV+k

≤ cL =⇒ N ≤ cL + 1

For the rest of the Landscape theories:

Giving therefore
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Finiteness conjecture
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Finiteness conjecture versus gravitational exclusion
principle
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Highest possible spin

The conjecture provide a bound not only on the number of massless fields
but also on the highest spin allowed

s ≤ N ≤ f (cL)
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Future Directions

R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

34 / 35



R. Sammani, E.H. Saidi, R. Ahl Laamara (LPHE-MS, Science faculty, Mohammed V University in Rabat, Morocco.)Swampland conjectures for higher spin AdS3 gravity
Orator: Rajae Sammani , Oct 17, 2024

35 / 35


	Identifying the problem
	The Swampland Program
	The BNMM conjecture
	BNMM in 3D
	AdS3 Landscape
	Boundary anomalies

	Comments

