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Conformal defects and their deformation (1)

Defects are modifications of a theory localised on a hypersurface: 

O(x)

• We consider very symmetrical shapes: planes or spheres.
• Also, very symmetrical theories: Conformal field theories.
• Even more, the extended operator itself is very symmetric

Call this a defect CFT
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Conformal defects and their deformation (2)

New defect OPE channel:

O(x)
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Conformal defects and their deformation (3)
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[M. Billò, V. Gonçalves, E. Lauria, M.M.]
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Sn =

1

1� n
log Tr⇢nA Rényi entropies

SEE = �Tr⇢A log ⇢A Entanglement entropy

• Entanglement is about missing information
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Entanglement in QFT and Rényi entropies (1)
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• Entanglement is about missing information

• Entanglement is about correlations: Divergences



Entanglement in CFT and Rényi entropies (2)

A Ā
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Entanglement in QFT and Rényi entropies (3)
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Entanglement in QFT and Rényi entropies (3)
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Entanglement in QFT and Rényi entropies (3)

Sn =

1

1� n
log Tr⇢nA Rényi entropies
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Translations only broken at ⌃

Sn is the free energy

• Of the QFT on a conical space
• Of the (QFT)  with a twist operatorn
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Holographic Rényi entropies and black holes (1)

A useful conformal map:
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Holographic Rényi entropies and black holes (1)

A useful conformal map:

⌃

Spherical entangling surface in flat space Hd�1 ⇥ S1

Thermal space

[H. Casini, M. Huerta, R. Myers]
[J. Hung, R. Myers, M. Smolkin, A. Yale] 



Holographic Rényi entropies and black holes (1) 

Hd�1 ⇥ S1

Thermal space

Rényi entropy across a 
sphere of radius

Thermal free energy on 
hyperbolic space
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[H. Casini, M. Huerta, R. Myers]
[J. Hung, R. Myers, M. Smolkin, A. Yale] 



Holographic Rényi entropies and black holes (2) 

Hd�1 ⇥ S1
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Holographic Rényi entropies and black holes (2) 
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[H. Casini, M. Huerta, R. Myers]
[J. Hung, R. Myers, M. Smolkin, A. Yale] 
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Away from planes and spheres (1)
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Conformal defects and their deformation (3)

The displacement operator: @µT
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Away from planes and spheres (2)
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Away from planes and spheres (2)
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Away from planes and spheres (2)
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Conclusions

• Rényi entropies across slightly deformed planes and spheres 
can be computed.  Actually, in even dimensions       controls 
(part of) the result for finite deformations too.  

• A conjecture, true for entanglement entropy, is disproven 
for Rényi entropies (but only mildly violated, and seems to 
be valid for free theories).

• Universal behaviour as            for holographic CFTs, but 
violated by free theories!

• Thinking of Rényi entropies as conformal defects seems to 
be useful.

• Method is much more general: would work as well for any 
defect whose holographic dual is known. 

CD
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Thank you!


