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The concept of boundaries in 
quantum gravity



Cobordism Conjecture

The cobordism classes of any solution of 
Quantum Gravity have to be trivial

[McNamara, Vafa, ’19]
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Cobordism in ads/CFT

• What is the solution that interpolates between                    and 
nothing?

• Bubbles of Nothing in                   ?

→ They don’t have an holographic dual

• Supersymmetry preserving cobordism?

→ Our approach

[Horowitz, Orgera, Polchinski, ’07]

[Ooguri, Vafa, ’16]
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Smooth ending of
spacetime!



What orbifolds are and how they 
break susy











4d N=4

D3-branes in flat space

The gravity dual is type IIB in 
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fixed points



Orbifolds in end of the world branes
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4 copies of 
twisted fields?!









4d N=3 S-fold

D3-branes on a                singularity 

The gravity dual is a F-theory fibration over 



4d N=3 S-fold

D3-branes on a                singularity 

The gravity dual is a F-theory fibration over 

Acts freely!



EtW branes for 4d N=3 S-fold

D3-branes on a                singularity 

The gravity dual is a F-theory fibration over 



EtW branes for 4d N=3 S-fold

D3-branes on a                singularity 

The gravity dual is a F-theory fibration over 



EtW branes for 4d N=3 S-fold

D3-branes on a                singularity 

The gravity dual is a F-theory fibration over 

Fixed point!!



COnclusions



Summary

• Cobordism defect of                    !!  

• 4d N=2 for ETW configurations

• 4d N=3 S-folds for ETW configuration with the discover of a 
novel fixed point

Thank You!
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