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Luckily…  

…You can just stay at the IFT for a little bit longer… 

… become a Swamp-Ranger™ for the next ~20 minutes… 

…and hopefully enjoy tapas and sangria a bit later with some peace of mind  

 
Credit: Vistas over the Swampland, IFT, Madrid 2018 
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Why Conjectures?
• Why not theorems?  Need a framework to prove a theorem, and we don’t have a full formulation of QG

• Perturbative (Super)String Theory

• AdS/CFT

• CONJECTURE  HYPOTHESIS

• String theory ~ (Theoretical) laboratory for Quantum Gravity  Explore it!

• Mathematical limitations ~ Technological limitations

Test (check, disprove, refine…)

Prove/disprove in some concrete regions

Swampland ~ Experimentalist´s approach to Quantum Gravity
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• Global symmetries in EFTs must be either broken or gauged in the UV completion 

• Heuristic argument in terms of Black Holes with global charge Q

BH 
 

M, Q

Hawking evaporation
BH 

MPl, Q
(no charge loss)

Arbitrarily high number of remnants (labeled by different charges) in a finite mass range  Violation of Entropy Bounds 

No-global symmetries in QG
[Misner, Wheeler ´57] [Banks, Dixon ’88] [Banks, Seiberg ’11]

 [Parallel talks by M. Tartaglia, M. 
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Require Extremal BHs to decay              Otherwise problems with remnants

BH 
 

BH 

Qext

Qext − q

q

gq
m

≳ 1

Weak Gravity Conjecture
[Arkani-Hamed, Motl, Nicolis, Vafa ’06]



 Swampland: Review and phenomenological implications SUSY 2024, IFT Madrid

Electric WGC: Given a gravitational theory with a U(1) gauge symmetry, with 
coupling g, the spectrum of the theory must include at least a particle, with mass m 
and charge q which satisfies the inequality 

q
m

q
m

gq
m

≳ 1

No charged gravitational Bound States

Fem ≥ Fgrav

Weak Gravity Conjecture
[Arkani-Hamed, Motl, Nicolis, Vafa ’06]
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mmag ≲ gmag q =
q
g

WGC for the magnetic monopole:
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Magnetic WGC: The cutoff scale of a gravitational EFT with a U(1) is bounded from above by 

Λ ≲ gMp

mmag ∼
Λ
g2

mmag ≲ gmag q =
q
g

WGC for the magnetic monopole:

Mass diverges linearly with the cutoff:

But what is the underlying reason for the breaking of the EFT?

(Spoiler: infinite towers of states becoming light)

Weak Gravity Conjecture
[Arkani-Hamed, Motl, Nicolis, Vafa ’06]
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away, there appears a tower of states which becomes exponentially massless according to  

M(Q) ∼ M(P) e−αd(P,Q)

P

Q
d(P, Q)

ϕ1

ϕ2

gij (ϕi)Scalar manifold with metric from kinetic terms

Distance Conjecture
[Ooguri, Vafa ’06]  [Parallel talks by V. Collazuol, I. Ruiz]
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Starting from a point P in moduli space, and moving to a point Q an infinite distance 
away, there appears a tower of states which becomes exponentially massless according to  

M(Q) ∼ M(P) e−αd(P,Q)

P

Q
d(P, Q)

ϕ1

ϕ2

gij (ϕi)Scalar manifold with metric from kinetic terms

R

R → ∞ Kaluza-Klein tower

R → 0

Distance Conjecture

Quantum Gravity    Extended objects

Winding tower

General lesson:

[Ooguri, Vafa ’06]  [Parallel talks by V. Collazuol, I. Ruiz]
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1) Compactifying the SM:  masses and ν Λcc
[Ibáñ ez, Martín-Lozano, Valenzuela ‘17] 

[Hamada, Shiu’17] 	
[Gonzalo, AH, Ibáñ ez ’18]	
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• Compactly the SM on a circle  Casimir potential: 

Non-susy AdS vacuum

With only 6 light dof 
(Majorana neutrinos)
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Other Phenomenological Applications
• Cosmology (DC/WGC)

• dS vs. running solutions (dS Conjecture/TCC)

• Festina lente bound:    (WGC)

• Bounds on ranks of gauge groups (No Global Symmetries)

• Massless photons (WGC/DC)

• EW scale (No non-SUSY AdS/DC)

• Big desert scenario vs low energy SUSY (DC)

• Axions

• … 

m4 ≳ (eqMPH)2

[Parallel talks by G. Villa, F. Revello]	

 [Parallel talk by M. Putti & A. Valenti]

 [Parallel talk by D. Panizo]
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THANK YOU!


