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Introduction



Quantum Information & AdS/CFT

Interplay between quantum information and holography has led to a fruitful 
bulk-boundary dialogue 

New lessons for QFT: thermalization at strong coupling, entanglement scrambling, 
quantum chaos…


New insight for quantum gravity: deep connection between gravity, geometry and the 
structure of quantum correlations in the dual field theory


Renewed understanding of holographic dictionary: new fundamental entries, which 
parts of the bulk are encoded in the boundary… 

New understanding for how entanglement entropy is evaluated in situations with 
dynamical gravity



Entanglement Entropy

Quantifies the lack of information about the subsystem  A 


Encodes information about the QFT state

/
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Entanglement entropy of a subsystem A 
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Holographic Entanglement Entropy
4

HOLOGRAPHIC ENTANGLEMENT ENTROPY
8

Ads/CFT→÷÷÷÷
CFTD Adsdti

Ryu - Takaganagi SIA )= Miya Aze;¥#

◦ Ads black hole

BBB.BG

[Ryu, Takayanagi ’06]

Holographic entanglement entropy formula: evaluates the CFT entanglement entropy in 
geometric terms in AdS

S(A) = Min
Area(�A)

4GN
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In holographic theories

AdS3

[Takayanagi ’11]

geodesic in AdS3

[Fujita,Takayanagi,Tonni ’11]
A



Entanglement Islands

In a theory with semi-classical gravity the entanglement entropy is computed by the 
Island Formula

gravity :

}

Allows for contributions from additional regions of spacetime: islands
[Almheiri,Engelhardt,Marolf,Maxfield’19]
[Penington’19]
[Almheiri,Mahajan,Maldacena,Zhao’19]
[…]

geometric contribution

Bekenstein-Hawking-like

QFT entanglement

entropy
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⇢
extI


Area(@I)
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Black Hole Information Paradox

Island formula yields, within semi-classical gravity, an evolution of the entanglement entropy 
compatible with unitarity

Eternal AdS black hole in equilibrium with a thermal bath (pure state)

S(A)
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no island

AA

bath bath

AdS BH maximal amount of info that 
can be stored in the BH 
bounds the amount of EE the 
BH and bath can share

S(A)  SBH
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Black Hole Information Paradox

S(A)
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no island

maximal amount of info that 
can be stored in the BH 
bounds the amount of E the 
BH and bath can share

SIsland(A)
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AA

bath bath

AdS BH

“Page curve”

Island formula yields, within semi-classical gravity, an evolution of the entanglement entropy 
compatible with unitarity

Eternal AdS black hole in equilibrium with a thermal bath (pure state)

S(A)  SBH
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Double Holography

¥111T
Brane profile given by Israel’s 
junction conditions:
�Kij � hij�K = �8⇡GNT0

Sb = �T0

Z
ddx

p
h Sg =

1

16⇡Gb

Z
ddx

p
�h (R� 2⇤b + . . . )

higher curvature terms 

suppressed for T0 ≃ Tcr

Island formula can be understood in more familiar terms and given a geometric interpretation in 
systems with a double holographic description: 

BOUNDARY BULK BRANE-WORLD

Defect CFTd AdSd+1 + brane CFTd + gravity on the brane

cod-1 defect

transparent 

boundary

conditions

AdS/CFT Karch - Randall - Sundrum

Ad
S d



Islands in Double Holography
Emergence of islands can be understood in terms of the standard Ryu-Takayanagi prescription as 
the transition to a “connected” configuration

disconnected no islandbulk limit

connected islandboundary limit

�n
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BOUNDARY BULK BRANE-WORLD
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Takeaway message

Island formula: new proposal for evaluating entanglement entropy in semi-classical 
gravity and provides interesting new insight into gravity 

Double holographic models: useful framework to study and better understand the 
island formula, and to refine the understanding of holographic dualities

SISLAND(A) = Min
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Plan

Accelerated black holes in AdS3

Entanglement islands

Dynamical evaporation of the brane-world theory



Accelerated black holes in AdS3



[Arenas,Gregory,Scoins’22]

[Astorino’11] 

Accelerated black holes in AdS3

'

BBqo&§d

Belong to a class of solutions generalizing C-metrics to AdS3

One parameter extension of the BTZ geometry: black holes in AdS3 with a domain 
wall emerging from the horizon and pulling the black hole to the boundary 
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f = 1�
⇣
1� Ã2

⌘
⇢2

<latexit sha1_base64="v6n8lKVr6KGCv6Wkqm6GIXDMi08=">AAACFHicbZDLSgMxFIYz9VbrrerSTbAIFbHMlIpuhKoblxXsBXojk55pQzMXkjNCKX0IN76KGxeKuHXhzrcxvSy09UDIx/+fQ3J+N5JCo21/W4ml5ZXVteR6amNza3snvbtX0WGsOJR5KENVc5kGKQIoo0AJtUgB810JVbd/M/arD6C0CIN7HETQ9Fk3EJ7gDI3UTp949JI6p7QhwcMsdahBFLID9KqVpw0luj08NncvbOXb6YydsydFF8GZQYbMqtROfzU6IY99CJBLpnXdsSNsDplCwSWMUo1YQ8R4n3WhbjBgPujmcLLUiB4ZpUO9UJkTIJ2ovyeGzNd64Lum02fY0/PeWPzPq8foXTSHIohihIBPH/JiSTGk44RoRyjgKAcGGFfC/JXyHlOMo8kxZUJw5ldehEo+5xRyZ3eFTPF6FkeSHJBDkiUOOSdFcktKpEw4eSTP5JW8WU/Wi/VufUxbE9ZsZp/8KevzBxdzmyY=</latexit>

ds2 =
1

⇣
1� Ã⇢ cos /K

⌘2


�fdt2 +

d⇢2

f
+ ⇢2

d 2

K2

�

<latexit sha1_base64="9E/A2mhMEXlO+MpyVlr6Ra6pR7o="></latexit>

A ≥ 0

Ã ≥ 1 no BTZ limit

A = 0 BTZ with  K = 1/rh

I.

II.

  acceleration along the world-line of the originA = |a | = −(∇uu)2



They can be understood as the back-reaction of BTZ geometry to a brane stretching from 
the boundary to the horizon  

ds2 = �(r2 � r2h)dt
2 +

dr2

r2 � r2h
+ r2d�2

<latexit sha1_base64="nPRXZJKwVXPKIaW265YDGgbAkmY="></latexit>

Sb = �T0

Z
d2x

p
�h

<latexit sha1_base64="r8ilwUFNHsUwZjrdun3Hb9F4Cyc=">AAACDHicbVDLSsNAFJ3UV62vqks3g0Vw05KUim6EohuXFfuCJobJZNIOnTycmYgl5APc+CtuXCji1g9w5984abPQ1gMDh3POZe49TsSokLr+rRWWlldW14rrpY3Nre2d8u5eV4Qxx6SDQxbyvoMEYTQgHUklI/2IE+Q7jPSc8WXm9+4JFzQM2nISEctHw4B6FCOpJLtcubETJz2HsArbtg5NGkjo3tbhAzTFHZdJdZSWVEqv6VPARWLkpAJytOzyl+mGOPZJIDFDQgwMPZJWgrikmJG0ZMaCRAiP0ZAMFA2QT4SVTI9J4ZFSXOiFXD21zFT9PZEgX4iJ76ikj+RIzHuZ+J83iKV3ZiU0iGJJAjz7yIsZlCHMmoEu5QRLNlEEYU7VrhCPEEdYqv6yEoz5kxdJt14zGrWT60aleZHXUQQH4BAcAwOcgia4Ai3QARg8gmfwCt60J+1Fe9c+ZtGCls/sgz/QPn8ACP6ZGg==</latexit>

T0 =
A

4⇡GN
sinh

⇡

K

<latexit sha1_base64="F7/9TANa0J2MnstC4s5CSYlS+/g=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mkohuh6kJBkAp9QRPCZDpph04mYWYilJCvcOOvuHGhiFtx5984bbPQ1gMXDufcy733+DGjUlnWt1FYWFxaXimultbWNza3zO2dlowSgUkTRywSHR9JwignTUUVI51YEBT6jLT94dXYbz8QIWnEG2oUEzdEfU4DipHSkmceNTwLnkMnEAin8CJLq05M4bV3l0FHUj7IHS1m6W3mmWWrYk0A54mdkzLIUffML6cX4SQkXGGGpOzaVqzcFAlFMSNZyUkkiREeoj7paspRSKSbTt7K4IFWejCIhC6u4ET9PZGiUMpR6OvOEKmBnPXG4n9eN1HBmZtSHieKcDxdFCQMqgiOM4I9KghWbKQJwoLqWyEeIJ2D0kmWdAj27MvzpHVcsauVk/tquXaZx1EEe2AfHAIbnIIauAF10AQYPIJn8ArejCfjxXg3PqatBSOf2QV/YHz+AFxenlE=</latexit>

Kij = 0

<latexit sha1_base64="Oj9+Wwkpfvo+rFP/h74V8k78Poc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvgJYJ5YLKE2UlvMmZ2dpmZFcKSv/DiQRGv/o03/8bJ46DRgoaiqpvuriARXBvX/XJyS8srq2v59cLG5tb2TnF3r6HjVDGss1jEqhVQjYJLrBtuBLYShTQKBDaD4dXEbz6i0jyWd2aUoB/RvuQhZ9RY6f6mm/GHMblwSbdYcsvuFOQv8eakBHPUusXPTi9maYTSMEG1bntuYvyMKsOZwHGhk2pMKBvSPrYtlTRC7WfTi8fkyCo9EsbKljRkqv6cyGik9SgKbGdEzUAvehPxP6+dmvDcz7hMUoOSzRaFqSAmJpP3SY8rZEaMLKFMcXsrYQOqKDM2pIINwVt8+S9pnJS9Svn0tlKqXs7jyMMBHMIxeHAGVbiGGtSBgYQneIFXRzvPzpvzPmvNOfOZffgF5+MbT52QCA==</latexit>

� = const.

<latexit sha1_base64="nfXn3tYYNLjdg3JQAC7nEtC4Evc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoheh6MVjBfsBTSib7aZdutksuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL5KcaeN5305pbX1jc6u8XdnZ3ds/qB4etXWaKUJbJOWp6kZYU84EbRlmOO1KRXEScdqJxnczv/NElWapeDQTScMEDwWLGcHGSkEgR+wGkVRo4/arNc/15kCrxC9IDQo0+9WvYJCSLKHCEI617vmeNGGOlWGE02klyDSVmIzxkPYsFTihOsznN0/RmVUGKE6VLWHQXP09keNE60kS2c4Em5Fe9mbif14vM/F1mDMhM0MFWSyKM45MimYBoAFTlBg+sQQTxeytiIywwsTYmCo2BH/55VXSvnD9unv5UK81bos4ynACp3AOPlxBA+6hCS0gIOEZXuHNyZwX5935WLSWnGLmGP7A+fwBaV2RSQ==</latexit>

2Kij � 2hijK = �8⇡GNT0

<latexit sha1_base64="QTM7KSHDOYv+9w+UYnlhyITI+Oc=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2AR3VhmSsVuhKILhYJU6A3aYcikmTY2kxmSjFCGPoIbX8WNC0XcunTn25i2s9DWHwJf/nMOyfm9iFGpLOvbyCwtr6yuZddzG5tb2zvm7l5ThrHApIFDFoq2hyRhlJOGooqRdiQICjxGWt7walJvPRAhacjrahQRJ0B9Tn2KkdKWax4XYdVN6P0YnsIiHMywCi/0tQy7EYXX7i2su5Zr5q2CNRVcBDuFPEhVc82vbi/EcUC4wgxJ2bGtSDkJEopiRsa5bixJhPAQ9UlHI0cBkU4yXWgMj7TTg34o9OEKTt3fEwkKpBwFnu4MkBrI+drE/K/WiZVfdhLKo1gRjmcP+TGDKoSTdGCPCoIVG2lAWFD9V4gHSCCsdIY5HYI9v/IiNIsFu1Q4uyvlK5dpHFlwAA7BCbDBOaiAG1ADDYDBI3gGr+DNeDJejHfjY9aaMdKZffBHxucPmTCZKg==</latexit>

sinh rh� =
krh
r

<latexit sha1_base64="4GYJE69kf8evlicjN2wK8rPeuoc=">AAACCnicbVBNS8NAEJ34WetX1KOX1SJ4KolU9CIUvXisYD+gKWWz3TRLN5uwuxFK6NmLf8WLB0W8+gu8+W/ctDlo64OBx3szzMzzE86Udpxva2l5ZXVtvbRR3tza3tm19/ZbKk4loU0S81h2fKwoZ4I2NdOcdhJJceRz2vZHN7nffqBSsVjc63FCexEeChYwgrWR+vaRp5gIEZL9EHlJyNAV8gKJSTbKpUkmJ3274lSdKdAicQtSgQKNvv3lDWKSRlRowrFSXddJdC/DUjPC6aTspYommIzwkHYNFTiiqpdNX5mgE6MMUBBLU0Kjqfp7IsORUuPIN50R1qGa93LxP6+b6uCylzGRpJoKMlsUpBzpGOW5oAGTlGg+NgQTycytiITYJKFNemUTgjv/8iJpnVXdWvX8rlapXxdxlOAQjuEUXLiAOtxCA5pA4BGe4RXerCfrxXq3PmatS1YxcwB/YH3+AAFJmdw=</latexit>

More geometry in the bulk spacetime 

Elongated horizon  2π + 2/rh arcsinh k

no brane here

coth⇡/K =
p
1 +A2 coth(⇡rh)

<latexit sha1_base64="oAj3EN3BMqeDnGuIjsN3xn8ONSg=">AAACG3icbVDLSgNBEJyN7/iKevTSGISIEneDohfBx0XwomCikF3D7GSSDM4+nOkVwpL/8OKvePGgiCfBg3/jJNmDRgsGiqpqerr8WAqNtv1l5cbGJyanpmfys3PzC4uFpeWajhLFeJVFMlLXPtVcipBXUaDk17HiNPAlv/JvT/r+1T1XWkThJXZj7gW0HYqWYBSN1ChUXBZhB9xYbMMZHICr7xSmzubRTQV64G4BDAMlkwBQjc6G2ygU7bI9APwlTkaKJMN5o/DhNiOWBDxEJqnWdceO0UupQsEk7+XdRPOYslva5nVDQxpw7aWD23qwbpQmtCJlXogwUH9OpDTQuhv4JhlQ7OhRry/+59UTbO17qQjjBHnIhotaiQSMoF8UNIXiDGXXEMqUMH8F1qGKMjR15k0JzujJf0mtUnZ2yrsXO8XD46yOabJK1kiJOGSPHJJTck6qhJEH8kReyKv1aD1bb9b7MJqzspkV8gvW5zd6qp31</latexit>

an
I
,

I
.

Roo

o TT 21T

Israel’s junction conditions

Accelerated black holes in AdS3

aqq.gg,=
k =

4⇡GNT0p
1� 16⇡2G2

NT 2
0

<latexit sha1_base64="DvOSSeWT4ujl4Qlm3j1tnfnrJm0="></latexit>



'

aqq.gg,

ds2b = �
✓
⇢2

`2b
� r2h

◆
dt2 +

d⇢2

⇢2

`2b
� r2h

,

<latexit sha1_base64="+VndJsFndeHKcqMgnufwj8ZcaQU="></latexit>

AdS2 BH + 2d CFT bath2d CFT with a defect

`2b
L2

= k2 + 1 =
1

1� 16⇡2G2
NL2 T 2

0

<latexit sha1_base64="z59PcX4IFU6jjsq+BDO4Uk2ZAms="></latexit>

Sg =
1

16⇡Gb

Z
d2x

p
�h

✓
2

`2b
� R̃ log

✓
�L2

8
R̃

◆
+ R̃+

L2

8
R̃2 + · · ·

◆

<latexit sha1_base64="p8o1RYs5tjjohVvaEbghDbKtKbA="></latexit>

Accelerated AdS3 BH = 
BTZ + brane 

Double Holography Description

T0 ⇡ Tcrit.

<latexit sha1_base64="nGf4IOj8kOZdHG/3WTOomHSFhZc=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUikosuiG5cV+oI2hMl00g6dyYSZiVhCwY2/4saFIm79CXf+jZM2C209cOFwzr1czgkTRpV23W+rtLK6tr5R3qxsbe/s7tn7B20lUolJCwsmZDdEijAak5ammpFuIgniISOdcHyT+517IhUVcVNPEuJzNIxpRDHSRgrso2bgwj5KEikeYDPI+pJDLKl24DSwq67jzgCXiVeQKijQCOyv/kDglJNYY4aU6nluov0MSU0xI9NKP1UkQXiMhqRnaIw4UX42yzCFp0YZwEhIM7GGM/X3RYa4UhMemk2O9Egtern4n9dLdXTlZzROUk1iPH8UpQxqAfNC4IBKgjWbGILy5BRDPEISYW1qq5gSvMXIy6R97ng15+KuVq1fF3WUwTE4AWfAA5egDm5BA7QABo/gGbyCN+vJerHerY/5askqbg7BH1ifP41SltY=</latexit>

BOUNDARY BULK BRANE-WORLD

[Grimaldi,Hernandez,Myers’22]

AdS/CFT KRS

cdef = 2 log g =
c

3
arcsinh k

<latexit sha1_base64="n7E86W+gSJ2dTljcEA/YB3NE0Vw="></latexit>

T =
rh
2⇡R

<latexit sha1_base64="D8MyNZsrZG0zjyNzLl4yq5EJawE=">AAACAHicbVDLSsNAFL2prxpfURcu3AwWwVVJSkU3QtGNyyp9CE0ok+mkHTp5MDMRSsjGX3HjQhG3foY7/8Zpm4W2HrhwOOde7r3HTziTyra/jdLK6tr6RnnT3Nre2d2z9g86Mk4FoW0S81g8+FhSziLaVkxx+pAIikOf064/vpn63UcqJIujlpok1AvxMGIBI1hpqW8dIbOFrtxAYJKJ/ijPam7C0H3etyp21Z4BLROnIBUo0OxbX+4gJmlII0U4lrLn2InyMiwUI5zmpptKmmAyxkPa0zTCIZVeNnsgR6daGaAgFroihWbq74kMh1JOQl93hliN5KI3Ff/zeqkKLr2MRUmqaETmi4KUIxWjaRpowAQlik80wUQwfSsiI6zDUDozU4fgLL68TDq1qlOvnt/VK43rIo4yHMMJnIEDF9CAW2hCGwjk8Ayv8GY8GS/Gu/Exby0Zxcwh/IHx+QMG5ZVu</latexit>

k =
4⇡GNT0p

1� 16⇡2G2
NT 2

0

<latexit sha1_base64="DvOSSeWT4ujl4Qlm3j1tnfnrJm0="></latexit>

⇤b, ⇢h

<latexit sha1_base64="DKLuHduZaKYsqPYw5tkyR8If90k=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBFcSEmkosuiGxcuKtgHNCFMJpNm6GQmzEzEEvorblwo4tYfceffOG2z0NYDA4dzzuXeOWHGqNKO822trK6tb2xWtqrbO7t7+/ZBratELjHpYMGE7IdIEUY56WiqGelnkqA0ZKQXjm6mfu+RSEUFf9DjjPgpGnIaU4y0kQK7BqvenYlHKAjPPJmIIAnsutNwZoDLxC1JHZRoB/aXFwmcp4RrzJBSA9fJtF8gqSlmZFL1ckUyhEdoSAaGcpQS5Rez2yfwxCgRjIU0j2s4U39PFChVapyGJpkinahFbyr+5w1yHV/5BeVZrgnH80VxzqAWcFoEjKgkWLOxIQhLam6FOEESYW3qqpoS3MUvL5PuecNtNi7um/XWdVlHBRyBY3AKXHAJWuAWtEEHYPAEnsEreLMm1ov1bn3MoytWOXMI/sD6/AGW/pOH</latexit>

cdef

<latexit sha1_base64="gF5Y2VZwSI122Od41qaJk9xYl2E=">AAAB8HicbVBNS8NAEN3Urxq/qh69LBbBU0mkoseiF48V7Ie0oWw2k3bp7ibsboQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Vtd2d3b/+gcnjU1kmmKLRowhPVDYkGziS0DDMcuqkCIkIOnXB8O/M7T6A0S+SDmaQQCDKULGaUGCs9YpcO8gji6aBS9WreHHiV+AWpogLNQeWrHyU0EyAN5UTrnu+lJsiJMoxymLr9TENK6JgMoWepJAJ0kM8PnuIzq0Q4TpQtafBc/T2RE6H1RIS2UxAz0sveTPzP62Umvg5yJtPMgKSLRXHGsUnw7HscMQXU8IklhCpmb8V0RBShxmbk2hD85ZdXSfui5tdrl/f1auOmiKOMTtApOkc+ukINdIeaqIUoEugZvaI3RzkvzrvzsWgtOcXMMfoD5/MHDSqP7w==</latexit>

S =
2⇡2c

3
RT +

c

3
arcsinh k

<latexit sha1_base64="Y/7CI2hV78yvV7Dooz/2iUkyAMo="></latexit>



In the brane picture the AdS2 black hole horizon gets smaller as the 2d brane-world 
disappears into the AdS3 spacetime  Λb → Λ3

In the boundary picture the degrees of freedom associated with the defect are 
decreased cdef. → 0

In the bulk picture the BTZ black hole decelerates, moves to the center of AdS3 and the extra 
geometry created by the brane back-reaction disappears

Evaporating the brane

Reducing the tension geometrically evaporates the brane

Reducing the tension :T0



Entanglement Islands



Bath Entanglement Entropy 

Entanglement entropy between the CFT bath and the evaporating brane-world

iaa*oS!
�⌃

<latexit sha1_base64="6jhzJEkuD3cxak3awUzTT5ThMpc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7QckoWy2m3bpbjbsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WmCG0TyaXqRVhTzhLaNsxw2ksVxSLitBuNb2d+94kqzWTyaCYpDQUeJixmBBsr+UE6Yv3ggQ0F7ldrbt2dA60SryA1KNDqV7+CgSSZoIkhHGvte25qwhwrwwin00qQaZpiMsZD6luaYEF1mM9PnqIzqwxQLJWtxKC5+nsix0LriYhsp8BmpJe9mfif52cmvg5zlqSZoQlZLIozjoxEs//RgClKDJ9Ygoli9lZERlhhYmxKFRuCt/zyKulc1L1G/fK+UWveFHGU4QRO4Rw8uIIm3EEL2kBAwjO8wptjnBfn3flYtJacYuYY/sD5/AE4vpE5</latexit>

��⌃

<latexit sha1_base64="HyzZT2xkBEUABPitv0bZ3h1wWgI=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4sexKRY9FLx4r2g/oLiWbZtvQJBuSrFBK/4YXD4p49c9489+YtnvQ1gcDj/dmmJkXK86M9f1vb2V1bX1js7BV3N7Z3dsvHRw2TZppQhsk5alux9hQziRtWGY5bStNsYg5bcXD26nfeqLasFQ+2pGikcB9yRJGsHVSeB6qAeuGD6wvcLdU9iv+DGiZBDkpQ456t/QV9lKSCSot4diYTuArG42xtoxwOimGmaEKkyHu046jEgtqovHs5gk6dUoPJal2JS2aqb8nxlgYMxKx6xTYDsyiNxX/8zqZTa6jMZMqs1SS+aIk48imaBoA6jFNieUjRzDRzN2KyABrTKyLqehCCBZfXibNi0pQrVzeV8u1mzyOAhzDCZxBAFdQgzuoQwMIKHiGV3jzMu/Fe/c+5q0rXj5zBH/gff4Ao9mRcA==</latexit>

�⌃

<latexit sha1_base64="6jhzJEkuD3cxak3awUzTT5ThMpc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7QckoWy2m3bpbjbsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WmCG0TyaXqRVhTzhLaNsxw2ksVxSLitBuNb2d+94kqzWTyaCYpDQUeJixmBBsr+UE6Yv3ggQ0F7ldrbt2dA60SryA1KNDqV7+CgSSZoIkhHGvte25qwhwrwwin00qQaZpiMsZD6luaYEF1mM9PnqIzqwxQLJWtxKC5+nsix0LriYhsp8BmpJe9mfif52cmvg5zlqSZoQlZLIozjoxEs//RgClKDJ9Ygoli9lZERlhhYmxKFRuCt/zyKulc1L1G/fK+UWveFHGU4QRO4Rw8uIIm3EEL2kBAwjO8wptjnBfn3flYtJacYuYY/sD5/AE4vpE5</latexit>

��⌃

<latexit sha1_base64="HyzZT2xkBEUABPitv0bZ3h1wWgI=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4sexKRY9FLx4r2g/oLiWbZtvQJBuSrFBK/4YXD4p49c9489+YtnvQ1gcDj/dmmJkXK86M9f1vb2V1bX1js7BV3N7Z3dsvHRw2TZppQhsk5alux9hQziRtWGY5bStNsYg5bcXD26nfeqLasFQ+2pGikcB9yRJGsHVSeB6qAeuGD6wvcLdU9iv+DGiZBDkpQ456t/QV9lKSCSot4diYTuArG42xtoxwOimGmaEKkyHu046jEgtqovHs5gk6dUoPJal2JS2aqb8nxlgYMxKx6xTYDsyiNxX/8zqZTa6jMZMqs1SS+aIk48imaBoA6jFNieUjRzDRzN2KyABrTKyLqehCCBZfXibNi0pQrVzeV8u1mzyOAhzDCZxBAFdQgzuoQwMIKHiGV3jzMu/Fe/c+5q0rXj5zBH/gff4Ao9mRcA==</latexit>

Regulated surface 

Exclude a small region around the defect

SISLAND(A) = Min

⇢
extI


Area(@I)

4GN
+ S(A [ I)

��
S(A) = Min

Area(�A)

4GN

<latexit sha1_base64="dmBc4srtUScuoYO0gYcKwLu1sH4="></latexit>

A A



Bath Entanglement Entropy 

Sth =
c

3
log

sinh(2⇡RT (⇡ � �⌃))

⇡T �

<latexit sha1_base64="dxOGZL+gdfQHk04UKfgeR5+9JOg="></latexit>

SIsland =
c

3
log

⇣
k +

p
1 + k2

⌘ sinh(2⇡RT �⌃)

⇡T �

<latexit sha1_base64="4cWfa1Z2WgfB/pwLqniKXHFATxc="></latexit>

no island - same as the EE 
computed in the thermal 2d 
CFT  

yields an island

iaa*oS!
�⌃

<latexit sha1_base64="6jhzJEkuD3cxak3awUzTT5ThMpc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7QckoWy2m3bpbjbsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WmCG0TyaXqRVhTzhLaNsxw2ksVxSLitBuNb2d+94kqzWTyaCYpDQUeJixmBBsr+UE6Yv3ggQ0F7ldrbt2dA60SryA1KNDqV7+CgSSZoIkhHGvte25qwhwrwwin00qQaZpiMsZD6luaYEF1mM9PnqIzqwxQLJWtxKC5+nsix0LriYhsp8BmpJe9mfif52cmvg5zlqSZoQlZLIozjoxEs//RgClKDJ9Ygoli9lZERlhhYmxKFRuCt/zyKulc1L1G/fK+UWveFHGU4QRO4Rw8uIIm3EEL2kBAwjO8wptjnBfn3flYtJacYuYY/sD5/AE4vpE5</latexit>

��⌃

<latexit sha1_base64="HyzZT2xkBEUABPitv0bZ3h1wWgI=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4sexKRY9FLx4r2g/oLiWbZtvQJBuSrFBK/4YXD4p49c9489+YtnvQ1gcDj/dmmJkXK86M9f1vb2V1bX1js7BV3N7Z3dsvHRw2TZppQhsk5alux9hQziRtWGY5bStNsYg5bcXD26nfeqLasFQ+2pGikcB9yRJGsHVSeB6qAeuGD6wvcLdU9iv+DGiZBDkpQ456t/QV9lKSCSot4diYTuArG42xtoxwOimGmaEKkyHu046jEgtqovHs5gk6dUoPJal2JS2aqb8nxlgYMxKx6xTYDsyiNxX/8zqZTa6jMZMqs1SS+aIk48imaBoA6jFNieUjRzDRzN2KyABrTKyLqehCCBZfXibNi0pQrVzeV8u1mzyOAhzDCZxBAFdQgzuoQwMIKHiGV3jzMu/Fe/c+5q0rXj5zBH/gff4Ao9mRcA==</latexit>

iaa*oS!
�⌃

<latexit sha1_base64="6jhzJEkuD3cxak3awUzTT5ThMpc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7QckoWy2m3bpbjbsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WmCG0TyaXqRVhTzhLaNsxw2ksVxSLitBuNb2d+94kqzWTyaCYpDQUeJixmBBsr+UE6Yv3ggQ0F7ldrbt2dA60SryA1KNDqV7+CgSSZoIkhHGvte25qwhwrwwin00qQaZpiMsZD6luaYEF1mM9PnqIzqwxQLJWtxKC5+nsix0LriYhsp8BmpJe9mfif52cmvg5zlqSZoQlZLIozjoxEs//RgClKDJ9Ygoli9lZERlhhYmxKFRuCt/zyKulc1L1G/fK+UWveFHGU4QRO4Rw8uIIm3EEL2kBAwjO8wptjnBfn3flYtJacYuYY/sD5/AE4vpE5</latexit>

��⌃

<latexit sha1_base64="HyzZT2xkBEUABPitv0bZ3h1wWgI=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4sexKRY9FLx4r2g/oLiWbZtvQJBuSrFBK/4YXD4p49c9489+YtnvQ1gcDj/dmmJkXK86M9f1vb2V1bX1js7BV3N7Z3dsvHRw2TZppQhsk5alux9hQziRtWGY5bStNsYg5bcXD26nfeqLasFQ+2pGikcB9yRJGsHVSeB6qAeuGD6wvcLdU9iv+DGiZBDkpQ456t/QV9lKSCSot4diYTuArG42xtoxwOimGmaEKkyHu046jEgtqovHs5gk6dUoPJal2JS2aqb8nxlgYMxKx6xTYDsyiNxX/8zqZTa6jMZMqs1SS+aIk48imaBoA6jFNieUjRzDRzN2KyABrTKyLqehCCBZfXibNi0pQrVzeV8u1mzyOAhzDCZxBAFdQgzuoQwMIKHiGV3jzMu/Fe/c+5q0rXj5zBH/gff4Ao9mRcA==</latexit>

meeting point on the brane 
determined minimizing the 
geodesics length

UV-cutoff

accounts for the extra spacetime 
that the geodesics need to travel 
as compared to BTZ

In the bulk description: geodesics in the accelerated black hole geometry

thermal contribution 
associated with  (��⌃,�⌃)

<latexit sha1_base64="CxFXfplrE/HZ8jZvGJIVJciw5OI=">AAACBXicbVDLSgMxFM34rPU16lIXwSJU0DIjFV0W3bisaB/QGYZMmrahSWZIMkIZunHjr7hxoYhb/8Gdf2M6nYW2Hgice8693NwTxowq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZRITBo4YpFsh0gRRgVpaKoZaceSIB4y0gqH1xO/9UCkopG416OY+Bz1Be1RjLSRAvugfOrFAxqk3h3tczQ+yappcRzYJafiZIDzxM1JCeSoB/aX141wwonQmCGlOq4Taz9FUlPMyLjoJYrECA9Rn3QMFYgT5afZFWN4ZJQu7EXSPKFhpv6eSBFXasRD08mRHqhZbyL+53US3bv0UyriRBOBp4t6CYM6gpNIYJdKgjUbGYKwpOavEA+QRFib4IomBHf25HnSPKu41cr5bbVUu8rjKIB9cAjKwAUXoAZuQB00AAaP4Bm8gjfryXqx3q2PaeuClc/sgT+wPn8Aku+X/w==</latexit>

I



Boundary Interpretation 

BTZ black hole geometry as an heavy states in the holographic CFT 

Replica trick: 

OH(0)

<latexit sha1_base64="P1bGauWQtWk/193etG+p+UCWM7A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquVPRY9NKbFewHtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZF8ScaeO6305ubX1jcyu/XdjZ3ds/KB4etbRMFKFNIrlUnQBrypmgTcMMp51YURwFnLaD8e3Mbz9RpZkUD2YSUz/CQ8FCRrCxUuuuXy+75/1iya24c6BV4mWkBBka/eJXbyBJElFhCMdadz03Nn6KlWGE02mhl2gaYzLGQ9q1VOCIaj+dXztFZ1YZoFAqW8Kgufp7IsWR1pMosJ0RNiO97M3E/7xuYsJrP2UiTgwVZLEoTDgyEs1eRwOmKDF8YgkmitlbERlhhYmxARVsCN7yy6ukdVHxqpXL+2qpdpPFkYcTOIUyeHAFNahDA5pA4BGe4RXeHOm8OO/Ox6I152Qzx/AHzucPKGGONQ==</latexit>

OH(1)

<latexit sha1_base64="rM72Ve6taLZ5KXDPuLy1EbYWRCA=">AAAB8nicbVBNSwMxEM36WetX1aOXYBHqpexKRY9FL71ZwX7AdinZNNuGZpMlmRWW0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhYngBlz321lb39jc2i7sFHf39g8OS0fHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCcc3838zhPThiv5CFnCgpgMJY84JWAl/77fqPS4jCC76JfKbtWdA68SLydllKPZL331BoqmMZNABTHG99wEggnRwKlg02IvNSwhdEyGzLdUkpiZYDI/eYrPrTLAkdK2JOC5+ntiQmJjsji0nTGBkVn2ZuJ/np9CdBNMuExSYJIuFkWpwKDw7H884JpREJklhGpub8V0RDShYFMq2hC85ZdXSfuy6tWqVw+1cv02j6OATtEZqiAPXaM6aqAmaiGKFHpGr+jNAefFeXc+Fq1rTj5zgv7A+fwBeZWQvQ==</latexit>

�n(e
iR�⌃)

<latexit sha1_base64="6Or13BrfiLixg4CT3HwEbZsei0Y=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqpiRS0WXRjcv66AOaGCbTaTt0ZhJmJkIJXbnxV9y4UMSt3+DOv3HSZqGtBy4czrmXe+8JY0aVdpxva2FxaXlltbBWXN/Y3Nq2d3abKkokJg0csUi2Q6QIo4I0NNWMtGNJEA8ZaYXDy8xvPRCpaCTu9CgmPkd9QXsUI22kwD7wFO1zFIgyuU8pvIFePKCBd5uJ4+PALjkVZwI4T9yclECOemB/ed0IJ5wIjRlSquM6sfZTJDXFjIyLXqJIjPAQ9UnHUIE4UX46eWMMj4zShb1ImhIaTtTfEyniSo14aDo50gM162Xif14n0b1zP6UiTjQReLqolzCoI5hlArtUEqzZyBCEJTW3QjxAEmFtkiuaENzZl+dJ86TiViun19VS7SKPowD2wSEoAxecgRq4AnXQABg8gmfwCt6sJ+vFerc+pq0LVj6zB/7A+vwBSBiYXw==</latexit>

�̃n(e
�iR�⌃)

<latexit sha1_base64="u5YaD6msunWBvM7JSrp/kiwS5cI=">AAACD3icbVC5TsNAEF2HK4TLQEmzIgKFgshGQVBG0FCGI4cUB2u9mSSrrNfW7hopsvIHNPwKDQUI0dLS8TdsjgISnjTS03szmpkXxJwp7TjfVmZhcWl5JbuaW1vf2Nyyt3dqKkokhSqNeCQbAVHAmYCqZppDI5ZAwoBDPehfjvz6A0jFInGnBzG0QtIVrMMo0Uby7UNPM94G7CnWDYkvCnCfHmOGb7AX95jv3Y7k4ZFv552iMwaeJ+6U5NEUFd/+8toRTUIQmnKiVNN1Yt1KidSMchjmvERBTGifdKFpqCAhqFY6/meID4zSxp1ImhIaj9XfEykJlRqEgekMie6pWW8k/uc1E905b6VMxIkGQSeLOgnHOsKjcHCbSaCaDwwhVDJzK6Y9IgnVJsKcCcGdfXme1E6Kbql4el3Kly+mcWTRHtpHBeSiM1RGV6iCqoiiR/SMXtGb9WS9WO/Wx6Q1Y01ndtEfWJ8/UfablA==</latexit>

in the defect geometry

hH = h̄H ⇠ c

<latexit sha1_base64="vPmJWYNq/tuaycf1OCqjmJZ37j0=">AAAB/nicbZDNSsNAFIVv6l+tf1Fx5WawCK5KIhXdCEU3XVawttCEMplO2qGTSZiZCCUUfBU3LhRx63O4822ctFlo64GBj3Pv5d45QcKZ0o7zbZVWVtfWN8qbla3tnd09e//gQcWpJLRNYh7LboAV5UzQtmaa024iKY4CTjvB+Davdx6pVCwW93qSUD/CQ8FCRrA2Vt8+GvWb6Bp5AZYoR0+xCJG+XXVqzkxoGdwCqlCo1be/vEFM0ogKTThWquc6ifYzLDUjnE4rXqpogskYD2nPoMARVX42O3+KTo0zQGEszRMazdzfExmOlJpEgemMsB6pxVpu/lfrpTq88jMmklRTQeaLwpQjHaM8CzRgkhLNJwYwkczcisgIS0y0SaxiQnAXv7wMD+c1t167uKtXGzdFHGU4hhM4AxcuoQFNaEEbCGTwDK/wZj1ZL9a79TFvLVnFzCH8kfX5A8ellBk=</latexit>

primary with weight OH

<latexit sha1_base64="mhObHYvsCLKYRXunItYjOcUS5iI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BL7kZ0TwgWcLspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh7terVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjtT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0L8pepXx5XylVb7I48nACp3AOHlxBFWpQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwB8p+Nlg==</latexit>

� =
2⇡Rp

24hH/c� 1

<latexit sha1_base64="Nb0ZV9r3CmXv1d/FjIDvOj3MPps=">AAACE3icbVDLSgNBEJyNrxhfqx69DAZBBONuiOhFCHrJMYp5QDaE2clsMmT24UyvEJb9By/+ihcPinj14s2/cZLsQaMFDUVVN91dbiS4Asv6MnILi0vLK/nVwtr6xuaWub3TVGEsKWvQUISy7RLFBA9YAzgI1o4kI74rWMsdXU381j2TiofBLYwj1vXJIOAepwS01DOPHJcBwRfY8SShSRk7Ecc3aeKoOwlJuYKHvdoJxcd2mvbMolWypsB/iZ2RIspQ75mfTj+ksc8CoIIo1bGtCLoJkcCpYGnBiRWLCB2RAetoGhCfqW4y/SnFB1rpYy+UugLAU/XnREJ8pca+qzt9AkM1703E/7xODN55N+FBFAML6GyRFwsMIZ4EhPtcMgpirAmhkutbMR0SHQ7oGAs6BHv+5b+kWS7ZldLpdaVYvcziyKM9tI8OkY3OUBXVUB01EEUP6Am9oFfj0Xg23oz3WWvOyGZ20S8YH98iP5xw</latexit>

S = lim
n!1

1

1� n
hOH�n�̃nOHi

<latexit sha1_base64="n3KCJQAiZZkNNt5Q9OCaSfL9kp8="></latexit>

S(A)

<latexit sha1_base64="rFhUfCCXBOdnLJFjGM2AzLFhrAo=">AAAB63icbVBNSwMxEJ31s9avqkcvwSLUS9mVih6rXjxWtB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gfJv57SeqNIvko5nE1Bd4KFnICDaZ9FC5PuuXym7VnQEtEy8nZcjR6Je+eoOIJIJKQzjWuuu5sfFTrAwjnE6LvUTTGJMxHtKupRILqv10dusUnVplgMJI2ZIGzdTfEykWWk9EYDsFNiO96GXif143MeGVnzIZJ4ZKMl8UJhyZCGWPowFTlBg+sQQTxeytiIywwsTYeIo2BG/x5WXSOq96terFfa1cv8njKMAxnEAFPLiEOtxBA5pAYATP8ApvjnBenHfnY9664uQzR/AHzucP/lCNjw==</latexit>

A

Renyi twist

Holographic CFT:                     is dominated by the Identity contribution in the Virasoro blocks 
expansion

hOH�n�̃nOHi ⇡

<latexit sha1_base64="a3tAfmmVFRSaeOHgsywAhmGEceg=">AAACIXicbVDLSgMxFM3Ud32NunQTLIKrMiMVuyy66U4FawudMtxJb2swkxmSjFhKf8WNv+LGhSLuxJ8x047g60Dg5JxzSe6JUsG18bx3pzQ3v7C4tLxSXl1b39h0t7avdJIphi2WiER1ItAouMSW4UZgJ1UIcSSwHd2c5n77FpXmibw0oxR7MQwlH3AGxkqhW6eBADkUSM/CZqD5MIZQBoaLPtKva27RQM1iAaSpSu5o6Fa8qjcF/Uv8glRIgfPQfQv6CctilIYJ0Lrre6npjUEZzgROykGmMQV2A0PsWiohRt0bTzec0H2r9OkgUfZIQ6fq94kxxFqP4sgmYzDX+reXi/953cwM6r0xl2lmULLZQ4NMUJPQvC7a5wqZESNLgClu/0rZNShgxpZatiX4v1f+S64Oq36tenRRqzROijqWyS7ZIwfEJ8ekQZrknLQII/fkkTyTF+fBeXJenbdZtOQUMzvkB5yPT5QKoys=</latexit>



Boundary Interpretation 

hOH�n�̃nOHi ⇡

<latexit sha1_base64="a3tAfmmVFRSaeOHgsywAhmGEceg=">AAACIXicbVDLSgMxFM3Ud32NunQTLIKrMiMVuyy66U4FawudMtxJb2swkxmSjFhKf8WNv+LGhSLuxJ8x047g60Dg5JxzSe6JUsG18bx3pzQ3v7C4tLxSXl1b39h0t7avdJIphi2WiER1ItAouMSW4UZgJ1UIcSSwHd2c5n77FpXmibw0oxR7MQwlH3AGxkqhW6eBADkUSM/CZqD5MIZQBoaLPtKva27RQM1iAaSpSu5o6Fa8qjcF/Uv8glRIgfPQfQv6CctilIYJ0Lrre6npjUEZzgROykGmMQV2A0PsWiohRt0bTzec0H2r9OkgUfZIQ6fq94kxxFqP4sgmYzDX+reXi/953cwM6r0xl2lmULLZQ4NMUJPQvC7a5wqZESNLgClu/0rZNShgxpZatiX4v1f+S64Oq36tenRRqzROijqWyS7ZIwfEJ8ekQZrknLQII/fkkTyTF+fBeXJenbdZtOQUMzvkB5yPT5QKoys=</latexit>

Bulk channel

Defect channel

with a careful 
choice of branch 

�n
<latexit sha1_base64="SH37YILoUTxBmUNBUyE84jp9KXA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6CXjxGcE0gWcLsZDYZMo91ZlYIS37CiwcVr36PN//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LejlMaCTyQLGEEWye1u4YNBO7JXrXm1/0Z0DIJClKDAs1e9avbVyQTVFrCsTGdwE9tlGNtGeF0UulmhqaYjPCAdhyVWFAT5bN7J+jEKX2UKO1KWjRTf0/kWBgzFrHrFNgOzaI3Ff/zOplNLqOcyTSzVJL5oiTjyCo0fR71mabE8rEjmGjmbkVkiDUm1kVUcSEEiy8vk/CsflUP7s5rjesijTIcwTGcQgAX0IBbaEIIBDg8wyu8eY/ei/fufcxbS14xcwh/4H3+AI3Wj9g=</latexit><latexit sha1_base64="SH37YILoUTxBmUNBUyE84jp9KXA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6CXjxGcE0gWcLsZDYZMo91ZlYIS37CiwcVr36PN//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LejlMaCTyQLGEEWye1u4YNBO7JXrXm1/0Z0DIJClKDAs1e9avbVyQTVFrCsTGdwE9tlGNtGeF0UulmhqaYjPCAdhyVWFAT5bN7J+jEKX2UKO1KWjRTf0/kWBgzFrHrFNgOzaI3Ff/zOplNLqOcyTSzVJL5oiTjyCo0fR71mabE8rEjmGjmbkVkiDUm1kVUcSEEiy8vk/CsflUP7s5rjesijTIcwTGcQgAX0IBbaEIIBDg8wyu8eY/ei/fufcxbS14xcwh/4H3+AI3Wj9g=</latexit><latexit sha1_base64="SH37YILoUTxBmUNBUyE84jp9KXA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6CXjxGcE0gWcLsZDYZMo91ZlYIS37CiwcVr36PN//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LejlMaCTyQLGEEWye1u4YNBO7JXrXm1/0Z0DIJClKDAs1e9avbVyQTVFrCsTGdwE9tlGNtGeF0UulmhqaYjPCAdhyVWFAT5bN7J+jEKX2UKO1KWjRTf0/kWBgzFrHrFNgOzaI3Ff/zOplNLqOcyTSzVJL5oiTjyCo0fR71mabE8rEjmGjmbkVkiDUm1kVUcSEEiy8vk/CsflUP7s5rjesijTIcwTGcQgAX0IBbaEIIBDg8wyu8eY/ei/fufcxbS14xcwh/4H3+AI3Wj9g=</latexit>

�̃n
<latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit><latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit><latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit>

OH

<latexit sha1_base64="dZCU1eKgQbzyc96lG26M+JbBrbM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRS29WsB/QhrLZbtqlm03YnQgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38389hPXRsTqEScJ9yM6VCIUjKKV2oTc9+uE9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2e9kIDRnKCeWUKaFvZWwEdWUoU2oZEPwll9eJa2LqndZvXq4rNRu8ziKcAKncA4eXEMN6tCAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNL1Y4+</latexit>

OH

<latexit sha1_base64="dZCU1eKgQbzyc96lG26M+JbBrbM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRS29WsB/QhrLZbtqlm03YnQgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38389hPXRsTqEScJ9yM6VCIUjKKV2oTc9+uE9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2e9kIDRnKCeWUKaFvZWwEdWUoU2oZEPwll9eJa2LqndZvXq4rNRu8ziKcAKncA4eXEMN6tCAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNL1Y4+</latexit>

id.

<latexit sha1_base64="kq6J4LdvujWuZXQQcDdsJHKmHLU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWw2m3bpZjfsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4NJOUBgkeChYzgo2VHljkDqo1z/XmQKvEL0gNCjQH1a9+JEmWUGEIx1r3fC81QY6VYYTTaaWfaZpiMsZD2rNU4ITqIJ+fOkVnVolQLJUtYdBc/T2R40TrSRLazgSbkV72ZuJ/Xi8z8XWQM5FmhgqyWBRnHBmJZn+jiClKDJ9Ygoli9lZERlhhYmw6FRuCv/zyKmlfuH7dvbyv1xo3RRxlOIFTOAcfrqABd9CEFhAYwjO8wpvDnRfn3flYtJacYuYY/sD5/AH6bI2b</latexit>

= F0 (z) F̄0 (z̄)

<latexit sha1_base64="487BhCGX3e/zKWACtmhG5A56KYg=">AAACOXicbVDLSgMxFM34rPVVdekmWIS6KTNS0Y1QFMRlBfuAzjBk0kwbmnmQ3BHq0N9y41+4E9y4UMStP2CmLbS2HggczjmX3Hu8WHAFpvlqLC2vrK6t5zbym1vbO7uFvf2GihJJWZ1GIpItjygmeMjqwEGwViwZCTzBml7/OvObD0wqHoX3MIiZE5BuyH1OCWjJLdQusYYdEOhRItKboWtiWzAfSo9alrzbgxPbIzKdzUxDOPPwNIqxWyiaZXMEvEisCSmiCWpu4cXuRDQJWAhUEKXalhmDkxIJnAo2zNuJYjGhfdJlbU1DEjDlpKPLh/hYKx3sR1K/EPBInZ1ISaDUIPB0MltfzXuZ+J/XTsC/cFIexgmwkI4/8hOBIcJZjbjDJaMgBpoQKrneFdMekYSCLjuvS7DmT14kjdOyVSmf3VWK1atJHTl0iI5QCVnoHFXRLaqhOqLoCb2hD/RpPBvvxpfxPY4uGZOZA/QHxs8v/oKqqA==</latexit>

holomorphic block 
obtained with images 

�̃n
<latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit><latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit><latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit>

OH

<latexit sha1_base64="dZCU1eKgQbzyc96lG26M+JbBrbM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRS29WsB/QhrLZbtqlm03YnQgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38389hPXRsTqEScJ9yM6VCIUjKKV2oTc9+uE9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2e9kIDRnKCeWUKaFvZWwEdWUoU2oZEPwll9eJa2LqndZvXq4rNRu8ziKcAKncA4eXEMN6tCAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNL1Y4+</latexit>

id.

<latexit sha1_base64="kq6J4LdvujWuZXQQcDdsJHKmHLU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWw2m3bpZjfsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MOVMG8/7dkpr6xubW+Xtys7u3v5B9fCorWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOOb2d+54kqzaR4NJOUBgkeChYzgo2VHljkDqo1z/XmQKvEL0gNCjQH1a9+JEmWUGEIx1r3fC81QY6VYYTTaaWfaZpiMsZD2rNU4ITqIJ+fOkVnVolQLJUtYdBc/T2R40TrSRLazgSbkV72ZuJ/Xi8z8XWQM5FmhgqyWBRnHBmJZn+jiClKDJ9Ygoli9lZERlhhYmw6FRuCv/zyKmlfuH7dvbyv1xo3RRxlOIFTOAcfrqABd9CEFhAYwjO8wpvDnRfn3flYtJacYuYY/sD5/AH6bI2b</latexit>

im. �̃n

<latexit sha1_base64="fZC/rSLPYCGl54mJDBciWUAXjI0=">AAAB/nicbVBNS8NAEJ3Ur1q/quLJy2IRPEhIpKLHohePFewHNKFsNpt26W4SdjdCCQX/ihcPinj1d3jz37htc9DWBwOP92aYmReknCntON9WaWV1bX2jvFnZ2t7Z3avuH7RVkklCWyThiewGWFHOYtrSTHPaTSXFIuC0E4xup37nkUrFkvhBj1PqCzyIWcQI1kbqV4+YsJF37mnGQ4o8xQYC941ec2xnBrRM3ILUoECzX/3ywoRkgsaacKxUz3VS7edYakY4nVS8TNEUkxEe0J6hMRZU+fns/Ak6NUqIokSaijWaqb8nciyUGovAdAqsh2rRm4r/eb1MR9d+zuI00zQm80VRxpFO0DQLFDJJieZjQzCRzNyKyBBLTLRJrGJCcBdfXibtC9ut25f39VrjpoijDMdwAmfgwhU04A6a0AICOTzDK7xZT9aL9W59zFtLVjFzCH9gff4AIZCU+Q==</latexit>

im.OH

<latexit sha1_base64="2X/s4vlYH+fi7FkphFnSaSV9pOE=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4kGVXKnoseunNCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPOtPG8b2dldW19Y7OwVdze2d3bLx0cNnWcKkIbJOaxaodYU84kbRhmOG0nimIRctoKR7dTv/VElWaxfDDjhAYCDySLGMHGSo9MuN1zdNer9Uplz/VmQMvEz0kZctR7pa9uPyapoNIQjrXu+F5iggwrwwink2I31TTBZIQHtGOpxILqIJsdPEGnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpt+jPlOUGD62BBPF7K2IDLHCxNiMijYEf/HlZdK8cP2Ke3lfKVdv8jgKcAwncAY+XEEValCHBhAQ8Ayv8OYo58V5dz7mrStOPnMEf+B8/gBjTI9+</latexit>

= F0 (z)

<latexit sha1_base64="8l7k3S08tZkxND7KZehbRXTfEBk=">AAACDHicbVDLSgMxFM3UV62vqks3wSLUTZmRim6EoiAuK9gHdErJpJk2NJMZkjtCHfoBbvwVNy4UcesHuPNvzLSz0NYDgcM555J7jxcJrsG2v63c0vLK6lp+vbCxubW9U9zda+owVpQ1aChC1faIZoJL1gAOgrUjxUjgCdbyRlep37pnSvNQ3sE4Yt2ADCT3OSVgpF6xhC8wdgMCQ0pEcj3p2dgVzIfyg5EVHwzhGJuUXbGnwIvEyUgJZaj3il9uP6RxwCRQQbTuOHYE3YQo4FSwScGNNYsIHZEB6xgqScB0N5keM8FHRuljP1TmScBT9fdEQgKtx4Fnkunaet5Lxf+8Tgz+eTfhMoqBSTr7yI8FhhCnzeA+V4yCGBtCqOJmV0yHRBEKpr+CKcGZP3mRNE8qTrVyelst1S6zOvLoAB2iMnLQGaqhG1RHDUTRI3pGr+jNerJerHfrYxbNWdnMPvoD6/MHqFmZfQ==</latexit>

Sth =
c

3
log

sinh(2⇡RT (⇡ � �⌃))

⇡T �

<latexit sha1_base64="dxOGZL+gdfQHk04UKfgeR5+9JOg="></latexit>

�n
<latexit sha1_base64="SH37YILoUTxBmUNBUyE84jp9KXA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6CXjxGcE0gWcLsZDYZMo91ZlYIS37CiwcVr36PN//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LejlMaCTyQLGEEWye1u4YNBO7JXrXm1/0Z0DIJClKDAs1e9avbVyQTVFrCsTGdwE9tlGNtGeF0UulmhqaYjPCAdhyVWFAT5bN7J+jEKX2UKO1KWjRTf0/kWBgzFrHrFNgOzaI3Ff/zOplNLqOcyTSzVJL5oiTjyCo0fR71mabE8rEjmGjmbkVkiDUm1kVUcSEEiy8vk/CsflUP7s5rjesijTIcwTGcQgAX0IBbaEIIBDg8wyu8eY/ei/fufcxbS14xcwh/4H3+AI3Wj9g=</latexit><latexit sha1_base64="SH37YILoUTxBmUNBUyE84jp9KXA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6CXjxGcE0gWcLsZDYZMo91ZlYIS37CiwcVr36PN//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LejlMaCTyQLGEEWye1u4YNBO7JXrXm1/0Z0DIJClKDAs1e9avbVyQTVFrCsTGdwE9tlGNtGeF0UulmhqaYjPCAdhyVWFAT5bN7J+jEKX2UKO1KWjRTf0/kWBgzFrHrFNgOzaI3Ff/zOplNLqOcyTSzVJL5oiTjyCo0fR71mabE8rEjmGjmbkVkiDUm1kVUcSEEiy8vk/CsflUP7s5rjesijTIcwTGcQgAX0IBbaEIIBDg8wyu8eY/ei/fufcxbS14xcwh/4H3+AI3Wj9g=</latexit><latexit sha1_base64="SH37YILoUTxBmUNBUyE84jp9KXA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6CXjxGcE0gWcLsZDYZMo91ZlYIS37CiwcVr36PN//GSbIHTSxoKKq66e6KU86M9f1vr7Syura+Ud6sbG3v7O5V9w8ejMo0oSFRXOl2jA3lTNLQMstpO9UUi5jTVjy6mfqtJ6oNU/LejlMaCTyQLGEEWye1u4YNBO7JXrXm1/0Z0DIJClKDAs1e9avbVyQTVFrCsTGdwE9tlGNtGeF0UulmhqaYjPCAdhyVWFAT5bN7J+jEKX2UKO1KWjRTf0/kWBgzFrHrFNgOzaI3Ff/zOplNLqOcyTSzVJL5oiTjyCo0fR71mabE8rEjmGjmbkVkiDUm1kVUcSEEiy8vk/CsflUP7s5rjesijTIcwTGcQgAX0IBbaEIIBDg8wyu8eY/ei/fufcxbS14xcwh/4H3+AI3Wj9g=</latexit>

�̃n
<latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit><latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit><latexit sha1_base64="LhnNiY536g25QiImnoirwctH8w0=">AAAB93icbVBNS8NAEJ3Ur1o/WvXoZbEInkoignorevFYwWihCWWz2bRLdzdhdyPU0F/ixYOKV/+KN/+N2zYHbX0w8Hhvhpl5UcaZNq777VRWVtfWN6qbta3tnd16Y2//Xqe5ItQnKU9VN8Kaciapb5jhtJspikXE6UM0up76D49UaZbKOzPOaCjwQLKEEWys1G/UA8N4TFGg2UDgvlWabsudAS0TryRNKNHpN76COCW5oNIQjrXueW5mwgIrwwink1qQa5phMsID2rNUYkF1WMwOn6Bjq8QoSZUtadBM/T1RYKH1WES2U2Az1IveVPzP6+UmuQgLJrPcUEnmi5KcI5OiaQooZooSw8eWYKKYvRWRIVaYGJtVzYbgLb68TPzT1mXLuz1rtq/KNKpwCEdwAh6cQxtuoAM+EMjhGV7hzXlyXpx352PeWnHKmQP4A+fzBwIikt0=</latexit>

hOH�n�̃nOHi ⇡

<latexit sha1_base64="a3tAfmmVFRSaeOHgsywAhmGEceg=">AAACIXicbVDLSgMxFM3Ud32NunQTLIKrMiMVuyy66U4FawudMtxJb2swkxmSjFhKf8WNv+LGhSLuxJ8x047g60Dg5JxzSe6JUsG18bx3pzQ3v7C4tLxSXl1b39h0t7avdJIphi2WiER1ItAouMSW4UZgJ1UIcSSwHd2c5n77FpXmibw0oxR7MQwlH3AGxkqhW6eBADkUSM/CZqD5MIZQBoaLPtKva27RQM1iAaSpSu5o6Fa8qjcF/Uv8glRIgfPQfQv6CctilIYJ0Lrre6npjUEZzgROykGmMQV2A0PsWiohRt0bTzec0H2r9OkgUfZIQ6fq94kxxFqP4sgmYzDX+reXi/953cwM6r0xl2lmULLZQ4NMUJPQvC7a5wqZESNLgClu/0rZNShgxpZatiX4v1f+S64Oq36tenRRqzROijqWyS7ZIwfEJ8ekQZrknLQII/fkkTyTF+fBeXJenbdZtOQUMzvkB5yPT5QKoys=</latexit>

OH

<latexit sha1_base64="dZCU1eKgQbzyc96lG26M+JbBrbM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRS29WsB/QhrLZbtqlm03YnQgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38389hPXRsTqEScJ9yM6VCIUjKKV2oTc9+uE9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2e9kIDRnKCeWUKaFvZWwEdWUoU2oZEPwll9eJa2LqndZvXq4rNRu8ziKcAKncA4eXEMN6tCAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNL1Y4+</latexit>

OH

<latexit sha1_base64="dZCU1eKgQbzyc96lG26M+JbBrbM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRS29WsB/QhrLZbtqlm03YnQgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38389hPXRsTqEScJ9yM6VCIUjKKV2oTc9+uE9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOyVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2e9kIDRnKCeWUKaFvZWwEdWUoU2oZEPwll9eJa2LqndZvXq4rNRu8ziKcAKncA4eXEMN6tCAJjAYwzO8wpuTOC/Ou/OxaC04+cwx/IHz+QNL1Y4+</latexit>

= a20 F0 (z) F̄0 (z̄)

<latexit sha1_base64="kpujXWRbe+DgLbEJRNZhxy2FNCc="></latexit>

ˆid.

<latexit sha1_base64="zplas4l0ITpopLh+6V4HUx/UkEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWw223bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlRgIRtFKj70RRZKJsDrtlytu1Z2DrBIvJxXI0eiXv3phzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/m188JWdWCckg1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8XBtZ8JlaTIFVssGqSSYExm75NQaM5QTiyhTAt7K2EjqilDG1LJhuAtv7xKWhdVr1a9vK9V6jd5HEU4gVM4Bw+uoA530IAmMFDwDK/w5hjnxXl3PhatBSefOYY/cD5/ACDukJI=</latexit>

ˆid.

<latexit sha1_base64="zplas4l0ITpopLh+6V4HUx/UkEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWw223bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlRgIRtFKj70RRZKJsDrtlytu1Z2DrBIvJxXI0eiXv3phzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/m188JWdWCckg1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8XBtZ8JlaTIFVssGqSSYExm75NQaM5QTiyhTAt7K2EjqilDG1LJhuAtv7xKWhdVr1a9vK9V6jd5HEU4gVM4Bw+uoA530IAmMFDwDK/w5hjnxXl3PhatBSefOYY/cD5/ACDukJI=</latexit>

ˆid.

<latexit sha1_base64="zplas4l0ITpopLh+6V4HUx/UkEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWw223bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlRgIRtFKj70RRZKJsDrtlytu1Z2DrBIvJxXI0eiXv3phzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/m188JWdWCckg1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8XBtZ8JlaTIFVssGqSSYExm75NQaM5QTiyhTAt7K2EjqilDG1LJhuAtv7xKWhdVr1a9vK9V6jd5HEU4gVM4Bw+uoA530IAmMFDwDK/w5hjnxXl3PhatBSefOYY/cD5/ACDukJI=</latexit>

ˆid.

<latexit sha1_base64="zplas4l0ITpopLh+6V4HUx/UkEw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Ae2oWw223bpZhN2J0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlRgIRtFKj70RRZKJsDrtlytu1Z2DrBIvJxXI0eiXv3phzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/m188JWdWCckg1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8XBtZ8JlaTIFVssGqSSYExm75NQaM5QTiyhTAt7K2EjqilDG1LJhuAtv7xKWhdVr1a9vK9V6jd5HEU4gVM4Bw+uoA530IAmMFDwDK/w5hjnxXl3PhatBSefOYY/cD5/ACDukJI=</latexit>

SIsland =
c

3
log

⇣
k +

p
1 + k2

⌘ sinh(2⇡RT �⌃)

⇡T �

<latexit sha1_base64="4cWfa1Z2WgfB/pwLqniKXHFATxc="></latexit>

lim
n!1

log ao
1� n

=
c

6
log k +

p
1 + k2

<latexit sha1_base64="qbIdUUV3sxaEpky1oq7Vst5r19Y="></latexit>

S = lim
n!1

1

1� n
hOH�n�̃nOHi

<latexit sha1_base64="n3KCJQAiZZkNNt5Q9OCaSfL9kp8="></latexit>



Adiabatic Evaporation
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<latexit sha1_base64="TUu5dCsLzKmv2oJQs06ajmuUjQo=">AAACA3icbVDLSgMxFM34rPU16k43wSK4scxIRTeFoi5cVrQPaIchk2ba0ExmSO4IZSi48VfcuFDErT/hzr8xfSy09UAuh3Pu5eaeIBFcg+N8WwuLS8srq7m1/PrG5ta2vbNb13GqKKvRWMSqGRDNBJesBhwEayaKkSgQrBH0r0Z+44EpzWN5D4OEeRHpSh5ySsBIvr3fvmYCCL7DZWwKPjHVz/plZ4h9u+AUnTHwPHGnpICmqPr2V7sT0zRiEqggWrdcJwEvIwo4FWyYb6eaJYT2SZe1DJUkYtrLxjcM8ZFROjiMlXkS8Fj9PZGRSOtBFJjOiEBPz3oj8T+vlUJ44WVcJikwSSeLwlRgiPEoENzhilEQA0MIVdz8FdMeUYSCiS1vQnBnT54n9dOiWyqe3ZYKlctpHDl0gA7RMXLROaqgG1RFNUTRI3pGr+jNerJerHfrY9K6YE1n9tAfWJ8/MwyUrw==</latexit>

The island contribution becomes dominant since the amount of entanglement between the bath 
and the AdS2 BH is limited by amount of information that can be contained in each partition

island

thermal

As a function of the tension, no energy 
or d.o.f. transferred to the bath

k =
4⇡GNT0p

1� 16⇡2G2
NT 2

0

<latexit sha1_base64="DvOSSeWT4ujl4Qlm3j1tnfnrJm0="></latexit>

Entanglement entropy of the bath: 2 competing configurations 



Dynamical Evaporation of the Brane-World



Dynamical Brane Evaporation

Reconsider the construction of the AdS3 accelerating black hole:

Kij = 0

<latexit sha1_base64="Oj9+Wwkpfvo+rFP/h74V8k78Poc=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvgJYJ5YLKE2UlvMmZ2dpmZFcKSv/DiQRGv/o03/8bJ46DRgoaiqpvuriARXBvX/XJyS8srq2v59cLG5tb2TnF3r6HjVDGss1jEqhVQjYJLrBtuBLYShTQKBDaD4dXEbz6i0jyWd2aUoB/RvuQhZ9RY6f6mm/GHMblwSbdYcsvuFOQv8eakBHPUusXPTi9maYTSMEG1bntuYvyMKsOZwHGhk2pMKBvSPrYtlTRC7WfTi8fkyCo9EsbKljRkqv6cyGik9SgKbGdEzUAvehPxP6+dmvDcz7hMUoOSzRaFqSAmJpP3SY8rZEaMLKFMcXsrYQOqKDM2pIINwVt8+S9pnJS9Svn0tlKqXs7jyMMBHMIxeHAGVbiGGtSBgYQneIFXRzvPzpvzPmvNOfOZffgF5+MbT52QCA==</latexit>

� = const.

<latexit sha1_base64="nfXn3tYYNLjdg3JQAC7nEtC4Evc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoheh6MVjBfsBTSib7aZdutksuxuhhP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL5KcaeN5305pbX1jc6u8XdnZ3ds/qB4etXWaKUJbJOWp6kZYU84EbRlmOO1KRXEScdqJxnczv/NElWapeDQTScMEDwWLGcHGSkEgR+wGkVRo4/arNc/15kCrxC9IDQo0+9WvYJCSLKHCEI617vmeNGGOlWGE02klyDSVmIzxkPYsFTihOsznN0/RmVUGKE6VLWHQXP09keNE60kS2c4Em5Fe9mbif14vM/F1mDMhM0MFWSyKM45MimYBoAFTlBg+sQQTxeytiIywwsTYmCo2BH/55VXSvnD9unv5UK81bos4ynACp3AOPlxBA+6hCS0gIOEZXuHNyZwX5935WLSWnGLmGP7A+fwBaV2RSQ==</latexit>

2Kij � 2hijK = �8⇡GNT0

<latexit sha1_base64="QTM7KSHDOYv+9w+UYnlhyITI+Oc=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2AR3VhmSsVuhKILhYJU6A3aYcikmTY2kxmSjFCGPoIbX8WNC0XcunTn25i2s9DWHwJf/nMOyfm9iFGpLOvbyCwtr6yuZddzG5tb2zvm7l5ThrHApIFDFoq2hyRhlJOGooqRdiQICjxGWt7walJvPRAhacjrahQRJ0B9Tn2KkdKWax4XYdVN6P0YnsIiHMywCi/0tQy7EYXX7i2su5Zr5q2CNRVcBDuFPEhVc82vbi/EcUC4wgxJ2bGtSDkJEopiRsa5bixJhPAQ9UlHI0cBkU4yXWgMj7TTg34o9OEKTt3fEwkKpBwFnu4MkBrI+drE/K/WiZVfdhLKo1gRjmcP+TGDKoSTdGCPCoIVG2lAWFD9V4gHSCCsdIY5HYI9v/IiNIsFu1Q4uyvlK5dpHFlwAA7BCbDBOaiAG1ADDYDBI3gGr+DNeDJejHfjY9aaMdKZffBHxucPmTCZKg==</latexit>

sinh rh� =
krh
r

<latexit sha1_base64="4GYJE69kf8evlicjN2wK8rPeuoc=">AAACCnicbVBNS8NAEJ34WetX1KOX1SJ4KolU9CIUvXisYD+gKWWz3TRLN5uwuxFK6NmLf8WLB0W8+gu8+W/ctDlo64OBx3szzMzzE86Udpxva2l5ZXVtvbRR3tza3tm19/ZbKk4loU0S81h2fKwoZ4I2NdOcdhJJceRz2vZHN7nffqBSsVjc63FCexEeChYwgrWR+vaRp5gIEZL9EHlJyNAV8gKJSTbKpUkmJ3274lSdKdAicQtSgQKNvv3lDWKSRlRowrFSXddJdC/DUjPC6aTspYommIzwkHYNFTiiqpdNX5mgE6MMUBBLU0Kjqfp7IsORUuPIN50R1qGa93LxP6+b6uCylzGRpJoKMlsUpBzpGOW5oAGTlGg+NgQTycytiITYJKFNemUTgjv/8iJpnVXdWvX8rlapXxdxlOAQjuEUXLiAOtxCA5pA4BGe4RXerCfrxXq3PmatS1YxcwB/YH3+AAFJmdw=</latexit>

k =
4⇡GnT0p

1� 16⇡2G2
NT 2

0

<latexit sha1_base64="C6LRYNtJBsh2mR+Vd79NNN6ouNI="></latexit>

no brane here

Making the tension and the brane profile time dependent: too simplistic



Slowly Varying Tension

Work in a time derivative expansion, i.e. slowly varying tension

�� f(r, t) = 0

<latexit sha1_base64="/aL+JPxoC1hOFPcD9H+l/vBHBco=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSxCBS2JVPQiFL14rGA/oA1ls920SzebsLsRQqh/xYsHRbz6Q7z5b0zaHLT1wcDjvRlm5rkhZ0pb1rdRWFldW98obpa2tnd298z9g7YKIkloiwQ8kF0XK8qZoC3NNKfdUFLsu5x23Mlt5nceqVQsEA86Dqnj45FgHiNYp9LALPfDMUNnyKvKU32CrpGFSgOzYtWsGdAysXNSgRzNgfnVHwYk8qnQhGOlerYVaifBUjPC6bTUjxQNMZngEe2lVGCfKieZHT9Fx6kyRF4g0xIazdTfEwn2lYp9N+30sR6rRS8T//N6kfaunISJMNJUkPkiL+JIByhLAg2ZpETzOCWYSJbeisgYS0x0mlcWgr348jJpn9fseu3ivl5p3ORxFOEQjqAKNlxCA+6gCS0gEMMzvMKb8WS8GO/Gx7y1YOQzZfgD4/MHiJySGw==</latexit>

2Kij � hij2K
l
l = 8⇡GNSij

<latexit sha1_base64="OcOyiZg1FgelJaA9x9/k3UJi9IM=">AAACF3icbZDLSgMxFIYz9VbrbdSlm4NFcGOZKRW7EYouFASpaFuhHYdMmraxmQtJRihD38KNr+LGhSJudefbmLaz0NYDgY//P4eT83sRZ1JZ1reRmZtfWFzKLudWVtfWN8zNrboMY0FojYQ8FLcelpSzgNYUU5zeRoJi3+O04fVPR37jgQrJwuBGDSLq+LgbsA4jWGnJNQtFuHATdj+EA+hNYKTwOw7HUIZWxODMvYTriQWumbcK1rhgFuwU8iitqmt+tdohiX0aKMKxlE3bipSTYKEY4XSYa8WSRpj0cZc2NQbYp9JJxncNYU8rbeiEQr9AwVj9PZFgX8qB7+lOH6uenPZG4n9eM1adspOwIIoVDchkUSfmoEIYhQRtJihRfKABE8H0X4H0sMBE6ShzOgR7+uRZqBcLdqlweFXKV07SOLJoB+2ifWSjI1RB56iKaoigR/SMXtGb8WS8GO/Gx6Q1Y6Qz2+hPGZ8/x62ckg==</latexit>

needs a more general and non-conserved stress-tensor associated to the brane

Israel’s junction conditions at the brane

Sij = �T0(t)hij + �Sij(t, r)

<latexit sha1_base64="hwTg8uaptKPqpqVsWvxqW5+w7I0=">AAACFnicbVDLSgMxFM3UV62vqks3wSK0aMuMVHQjFN24rNgXtMOQyaRtbOZBckcoQ7/Cjb/ixoUibsWdf2P6WGjrgcDhnHO5uceNBFdgmt9Gaml5ZXUtvZ7Z2Nza3snu7jVUGEvK6jQUoWy5RDHBA1YHDoK1IsmI7wrWdAfXY7/5wKTiYVCDYcRsn/QC3uWUgJacbPHOSfj9CF/iIq45Zh4KuD9VjnHHYwIInibycCILTjZnlswJ8CKxZiSHZqg62a+OF9LYZwFQQZRqW2YEdkIkcCrYKNOJFYsIHZAea2saEJ8pO5mcNcJHWvFwN5T6BYAn6u+JhPhKDX1XJ30CfTXvjcX/vHYM3Qs74UEUAwvodFE3FhhCPO4Ie1wyCmKoCaGS679i2ieSUNBNZnQJ1vzJi6RxWrLKpbPbcq5yNasjjQ7QIcojC52jCrpBVVRHFD2iZ/SK3own48V4Nz6m0ZQxm9lHf2B8/gAp/5zn</latexit>

riS
ij = Jj(t, r)

<latexit sha1_base64="CSykiDJqMD5wPLFraUdqNi8MBzg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREKroRim7EVUX7gDYNk+mknXYyCTMToYRu3Pgrblwo4tZ/cOffOG2z0NYDFw7n3Mu993gRo1JZ1reRWVhcWl7JrubW1jc2t8ztnZoMY4FJFYcsFA0PScIoJ1VFFSONSBAUeIzUvcHV2K8/ECFpyO/VMCJOgLqc+hQjpSXX3G9x5DHkUnjXTmh/BC/gTbsPC+pYHEHXzFtFawI4T+yU5EGKimt+tTohjgPCFWZIyqZtRcpJkFAUMzLKtWJJIoQHqEuamnIUEOkkky9G8FArHeiHQhdXcKL+nkhQIOUw8HRngFRPznpj8T+vGSv/3Ekoj2JFOJ4u8mMGVQjHkcAOFQQrNtQEYUH1rRD3kEBY6eByOgR79uV5Ujsp2qXi6W0pX75M48iCPXAACsAGZ6AMrkEFVAEGj+AZvII348l4Md6Nj2lrxkhndsEfGJ8/pIuWuw==</latexit>

T0(t) = T0(µt)

<latexit sha1_base64="Yh93p95Mb34Y58on98srZGbcwHg=">AAACAnicbZDLSgMxFIYz9VbrbdSVuAkWoW7KjFR0IxTduKzQG7TDkEkzbWiSGZKMUEpx46u4caGIW5/CnW9jZjoLbf0h8OU/55CcP4gZVdpxvq3Cyura+kZxs7S1vbO7Z+8ftFWUSExaOGKR7AZIEUYFaWmqGenGkiAeMNIJxrdpvfNApKKRaOpJTDyOhoKGFCNtLN8+avoOrOgzeA0z6vMEmhuEJd8uO1UnE1wGN4cyyNXw7a/+IMIJJ0JjhpTquU6svSmSmmJGZqV+okiM8BgNSc+gQJwob5qtMIOnxhnAMJLmCA0z9/fEFHGlJjwwnRzpkVqspeZ/tV6iwytvSkWcaCLw/KEwYVBHMM0DDqgkWLOJAYQlNX+FeIQkwtqklobgLq68DO3zqlurXtzXyvWbPI4iOAYnoAJccAnq4A40QAtg8AiewSt4s56sF+vd+pi3Fqx85hD8kfX5A0Vsk4I=</latexit>

f(t, r) =
1X

n=0

µnfn(µt, r)

<latexit sha1_base64="2soxPgcZhT+47Bd6ISFQtY1o74E=">AAACGXicbZDLSgMxFIYz9V5voy7dBItQQcqMVHRTEN24VLAX6NQhk2ba0CQzJGeEMvQ13Pgqblwo4lJXvo1p7UKrPwQ+/nMOJ+ePUsENeN6nU5ibX1hcWl4prq6tb2y6W9sNk2SasjpNRKJbETFMcMXqwEGwVqoZkZFgzWhwMa4375g2PFE3MExZR5Ke4jGnBKwVul5chkN9gGuByWSYq5o3ug24imGIA5ndKhyHqmwJwyHWB0FQDN2SV/Emwn/Bn0IJTXUVuu9BN6GZZAqoIMa0fS+FTk40cCrYqBhkhqWEDkiPtS0qIpnp5JPLRnjfOl0cJ9o+BXji/pzIiTRmKCPbKQn0zWxtbP5Xa2cQn3ZyrtIMmKLfi+JMYEjwOCbc5ZpREEMLhGpu/4ppn2hCwYY5DsGfPfkvNI4qfrVyfF0tnZ1P41hGu2gPlZGPTtAZukRXqI4oukeP6Bm9OA/Ok/PqvH23FpzpzA76JefjC1YZnqA=</latexit>

Jj(t) = µJj(µt)

<latexit sha1_base64="Fc5nWXwlJnGvXGOsgW1h3ode+Lg=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AR6qbMSEU3QtGNuKpgH9COJZNm2tgkMyQZoQx146+4caGIW//CnX9jpp2Fth4IOTnnXm7u8SNGlXacbyu3sLi0vJJfLaytb2xu2ds7DRXGEpM6DlkoWz5ShFFB6ppqRlqRJIj7jDT94WXqNx+IVDQUt3oUEY+jvqABxUgbqWvvXd/dl/QRPIcdHsP0kd5G6NpFp+xMAOeJm5EiyFDr2l+dXohjToTGDCnVdp1IewmSmmJGxoVOrEiE8BD1SdtQgThRXjLZYAwPjdKDQSjNERpO1N8dCeJKjbhvKjnSAzXrpeJ/XjvWwZmXUBHFmgg8HRTEDOoQpnHAHpUEazYyBGFJzV8hHiCJsDahFUwI7uzK86RxXHYr5ZObSrF6kcWRB/vgAJSAC05BFVyBGqgDDB7BM3gFb9aT9WK9Wx/T0pyV9eyCP7A+fwD3EJSq</latexit>

�Sij(t, r) = µ�Sij(µt, r)

<latexit sha1_base64="FtflCxtabnVHNyjuMzJ+EbjU1Us=">AAACH3icbVDJSgNBEO2JWxy3UY9eGoMQQcKMxOUiBL14jGgWSIahp9NJ2vQsdNcIYcifePFXvHhQRLzlb+xJctDEBwWP96qoqufHgiuw7bGRW1peWV3Lr5sbm1vbO9buXl1FiaSsRiMRyaZPFBM8ZDXgIFgzlowEvmANf3CT+Y0nJhWPwgcYxswNSC/kXU4JaMmzzrHZ7jABBN97KX8c4SKcyGN8hXE7SPCclUmZbWLPKtglewK8SJwZKaAZqp713e5ENAlYCFQQpVqOHYObEgmcCjYy24liMaED0mMtTUMSMOWmk/9G+EgrHdyNpK4Q8ET9PZGSQKlh4OvOgEBfzXuZ+J/XSqB76aY8jBNgIZ0u6iYCQ4SzsHCHS0ZBDDUhVHJ9K6Z9IgkFHampQ3DmX14k9dOSUy6d3ZULletZHHl0gA5RETnoAlXQLaqiGqLoGb2id/RhvBhvxqfxNW3NGbOZffQHxvgHeSWfiA==</latexit>

Up to first order                       decouple from the rest: set them to zeroJr, �Stt, �Srr

<latexit sha1_base64="3/TX5RT91O6nRKDHMcFh/I3H1QI=">AAACC3icbVDLSsNAFJ34rPUVdelmaBFcSEmkosuiG3FV0T6gjWEymbRDJw9mboQSunfjr7hxoYhbf8Cdf+O0zaK2Hrhw5px7mXuPlwiuwLJ+jKXlldW19cJGcXNre2fX3NtvqjiVlDVoLGLZ9ohigkesARwEayeSkdATrOUNrsZ+65FJxePoHoYJc0LSi3jAKQEtuWbp5kGe4K7PBBB852YAo9mnlCPsmmWrYk2AF4mdkzLKUXfN764f0zRkEVBBlOrYVgJORiRwKtio2E0VSwgdkB7raBqRkCknm9wywkda8XEQS10R4Ik6O5GRUKlh6OnOkEBfzXtj8T+vk0Jw4WQ8SlJgEZ1+FKQCQ4zHwWCfS0ZBDDUhVHK9K6Z9IgkFHV9Rh2DPn7xImqcVu1o5u62Wa5d5HAV0iEroGNnoHNXQNaqjBqLoCb2gN/RuPBuvxofxOW1dMvKZA/QHxtcvYiuaBQ==</latexit>



General solution up to first order is completely specified in terms of a time dependent function:
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Length of the boundary circle can change in time
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The point where the brane is anchored at the boundary, , can change in time ϕ0(t)

Slowly Varying Tension

� = �0(t)
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In the brane-world description: evaporate the brane-world moving the degrees of 
freedom from the brane to the bath

that is the boundary CFT circle enlarges to accommodate the redistribution of d.o.f.

Slowly Varying Tension

Holding the entropy of the full system fixed:

gives (at fixed  ) T �̇0(t) = � k̇(t)
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Slowly Varying Tension
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The entanglement entropy of the radiation collected in the bath cannot be bigger than the 
thermodynamic entropy of the evaporating BH. The island contribution makes sure this is the case.

�S = S � Sk=0
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In the brane picture, the evolution of the bath entanglement entropy as the tension decreases is then



Conclusions

Double holography is a powerful construction to investigate aspects of gravitational 
theories, such as entanglement islands

Construction that geometrizes the evaporation of the black hole in the brane 
perspective, and of the brane-world background itself

Holographic complexity: the fully unentangled reference state of circuit complexity is 
associated to the absence of a spacetime description. Here this represents the 
endpoint of the dynamical braneworld evaporation

Extensions to the broader class of C-metrics (higher-dimensional,  )Λ ⋚ 0

Entanglement islands reproduce the expected “Page curve”



Thank you!


