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Introduction



Cobordism Conjecture

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

[McNamara, Vafa, ’19]



Dynamical cobordism

• “Dynamical”: The cobordism is a spacetime solution

[Angius, Buratti, Calderón-Infante, 
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[Blumenhagen, Cribiori, Kneissl, 
Makridou, Wang, ’22-23]
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• “Dynamical”: The cobordism is a spacetime solution

[Angius, Buratti, Calderón-Infante, 
Delgado, JH, Uranga, ’21-22]

[Blumenhagen, Cribiori, Kneissl, 
Makridou, Wang, ’22-23]
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Christian and Roberta’s talks!!

These solutions have 
some issues…

Sometimes the EFT breaks
down near the ETW brane
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• We will present and explain the solution that interpolates 
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This talk: Cobordism in ads/CFT

• We will present and explain the solution that interpolates 
between                   and nothing.

• We will study this setup in holography, the ETW brane (the 
cobordism to nothing), will have a holographic dual, so it is 
defined in the full quantum gravity, not only in the EFT.
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D3

What is the String theory interpretation of the ETW?
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D3 D5

NS5

What is the String theory interpretation of the ETW?

CFT4 BCFT3

Holographic dual:



Karch-
Randall
Brane

[Karch, Randall, ’00]



Karch-
Randall
Brane

Locally localized gravity!

[Karch, Randall, ’00]



The solution



Bagpipe solutions
[D’Hoker, Estes, Gutperle, ’07]
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Bagpipe solutions
[D’Hoker, Estes, Gutperle, ’07]



D3- BRANES ENDING ON 5-BRANES

D3 D5

NS5

[Aharony, Berdichevsky, Berkooz, Shamir, ‘11]
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Brane configuration

D3 D5

NS5
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ETW picture

At each point on    ,
we have 
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ETW picture

At each point on    ,
we have 

NS5-branes

D5-branes



Our results



A stringy ETW-brane for Ads/CFT

NS5
NS5
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Smoothing the solution
But this is a complicated solution!

The 5-branes break the SO(6) 

rotational invariance of the

We need to smooth the solution 

to compare with the Dynamical 

Cobordism results 

NS5
NS5

NS5

D3

D5
D5

D5
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The SO(6) symmetry is broken down to  SO(3)xSO(3) by the 5-branes
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Smoothing the solution
The SO(6) symmetry is broken down to  SO(3)xSO(3) by the 5-branes

If we decompose into spherical harmonics, we get plenty of modes

We keep the zero mode,         , which is the one measured at low 
energies (in the asymptotic AdS)

This mode parametrizes the overall volume of the 
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I: Compactify the 2-spheres

We reduce the 2-spheres parametrizing their volumes by radions

where

and we get a 6d theory + radions:
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NS5



               

   

   

   

   

   

   

   

Example: The genus one case

Too simple, no bump!



Localization of gravity in KR

[Karch, Randall, ’00]



Localization of gravity in KR

The graviton is bound on the brane!

We get a 4d massive graviton that couples 
to the 5d massless one

The mass is proportional to the coupling to 
the 5d space

[Karch, Randall, ’00]



Localization of gravity in KR

Having a 4d massive graviton, means that 
holographically, we have a localized energy 
momentum tensor in our BCFT3 that 
couples to the CFT4
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Localization of gravity in KR

Having a 4d massive graviton, means that 
holographically, we have a localized energy 
momentum tensor in our BCFT3 that 
couples to the CFT4

→ Holographic interpretation of the ETW 
brane!!

[Karch, Randall, ’00]



Localization of gravity in our setup

                  
   

   

   

   

   

   

This is an explicit realization 
of a KR brane in string theory



Localization of gravity in our setup

                  
   

   

   

   

   

   

The Bag The asymptotic            throat 



Double scaling limit
The double scaling limit makes the 5-form flux disappear and thus closes 
the AdS throat; so we get a compact geometry!



Double scaling limit
Only possible if you have both D5- and NS5-branes

                  
   

   

   

   

   

   

                  
   

   

   

   

   

   



Double scaling limit
This double scaling limit isolates the dynamics of the ETW-brane!

                  
   

   

   

   

   

   

                  
   

   

   

   

   

   



Double scaling limit
Which is that of a brane-web

D3

D5

NS5

D5

NS5



Double scaling limit
In fact, provides the gravity dual of the 3d BCFT (wedge holography)

                  
   

   

   

   

   

   

[Van Raamsdonk, Waddell, ’21]

[Assel, Bachas, Estes, Gomis ’11]



Double scaling limit
The fact that we can close the throat in a continuous fashion and make the 
space compact, is related to continuously making the 4d graviton massless 

                  
   

   

   

   

   

   

[Demulder, Gnecchi, Lavdas, Lust, ’22]

*The mass of the graviton is 
proportional to the size of the throat
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Conclusions and future directions
• Cobordism defect of                    !!

• New and interesting double scaling limit

• Holographic interpretation of a dynamical cobordism

• The cobordism to nothing of the solution is self-consistent. If 
we add some consistent stuff on top of it (eg. probe branes) 
with potentially introduce an anomaly, it has to be miraculously 
cancelled.

Thank You!
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