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Entanglement Entropy

State of a quantum system:

Good measure of the bipartite entanglement 

Pure State:

Partial trace:

We focus on CFT3 and on the vacuum state:

ÅSmoothentanglingsurfaces

ÅNo boundaries

2+1:

A
B



Logarithmic Terms in 2+1 Dimensions

Whenare they present?

When there are corners in the entangling surface B
A

BA

Boundary

[Casini, Huerta (2007)]

Holographic Corner Function: [Drukker, Gross, Ooguri, (1998)]

[Bueno, Myers, Witczak-Krempa (2015)]Universal Relation:

In presence of boundaries: if the entangling surface hits a boundary

[Berthiere, Solodukhin, (2016)] CFT results for free theories and infinite line  

dependson the boundaryconditions



Holographic Entanglement Entropy

Å CFTsthat admit a holographic dual
Å Strong couplingand large d.o.f. ClassicalGravity

Anti de-Sitter (AdS) metric:

Å Holographicdictionary computationof the correlationfunctions

d+2 Classical Gravity

Ryu-TakayanagiFormula

Å The EntanglementEntropyiscalculatedin a geometricalway

[Ryu, Takayanagi (2006)]

Vacuum state in the CFT



AdS4/BCFT3 Duality
How to extendthe boundary of the CFT into thebulk?

Action without boundaries braneterm

[Takayanagi (2011)]

We consider T constant and flat boundary:

The brane is a hyperplane

[Astaneh, Berthiere, Fursaev, Solodukhin, (2017)]Other discussions:
[Chu, Miao, Guo, (2017)] 



HEE in AdS4/BCFT3
If a brane(boundaryin BCFT) ispresent, there are 3 possibilities:

Like asCFT without boundaries Boundaryeffectsbut no logarithms Logarithmicdivergences

ÅWe fix the boundaryof the surfaceonly on the BCFT3
ÅWeconsiderfree boundaryconditionson the brane

Simplest case: The half-disk

In AdS4 the minimal surface for a circular region is a half-sphere

Analog holographic results found for infinite line

[Seminara, J.S., Tonni  (2017)] 

[Astaneh, Berthiere, Fursaev, Solodukhin, (2017)] 



Surface Evolver

Analytical solutions for arbitrary shapes are very difficult NumericalAnalysis

[K. Brakke(1992)]

Iterations

Å Due to the divergenceof the metric as we set the boundaryat

FinalResult

Å The area is found assum of the areasof all the triangles

Evolution towards the minimum



Corner on the boundary

Infinite wedge with an edge on the boundary

The surface        intersects      orthogonally

The area can be computed analytically:

[Seminara, J.S., Tonni  (2017)] 



Corner on the boundary

The corner function              can be written in parametric form:


