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Outline

Information paradox & recent progress

Our model:islands on the brane

Topological black holes



An old question...
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But how!?




A new answer

Page curve from
semiclassical gravity

‘Island’ formula
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Useful if : gravity (BH) + no-gravity (Rad) are entangled



Still a bit mysterious... how can we make it easy ?

* Islands in a more familiar holographic setup ?

* Natural setting for gravity + no-gravity entangled ?

* Explicit models in2d —  higher dimensions ?

JT gravity Einstein gravity



Islands on the brane



Our model:islands on the brane
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Our model:islands on the brane
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Our model:islands on the brane

v
AdSy
GYbr&me
defect
Ade+ 1 V\
L, Gpuk Boundary CFT
(no gravity)

)= min [yt (A o) )

Al
Vv 4Gbulk | %@(brane




Bulk picture
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Theory on the brane — Einstein gravity regime

Two contributions combine in replica to give the
island formula!

How to get a Page curve!



Topological black hole
and Page curve



Topological black hole
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Early time Late time

Island

RT surface transition! — Hawking-Page

Provides Page curve in arbitrary dimensions



Summary

Islands become more intuitive with Randall-Sundrum

Simple example of topological black hole

Many questions

Realistic black holes?

How is the information encoded?!



Thank you!



3 equivalent perspectives

Bulk: AdSd brane embedded in AdSd+]

Boundary: hol CFTd coupled to defect

Integrate out bulk and brane

Brane: holCFTd +holCFTd on AdSd

Integrate out bulk, not brane

Effective description (RS)



Brane gravity

Integrate out on-shell bulk action up to brane @
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Gravity path integral

Island formula arises from ‘replica wormholes’

In the brane model:

A(V)  A(V Nbrane)

Z ~ 6_(Ibu1k‘|—lbrane) > S — i
4Gbulk 4Gbrane

Interesting even without black holes !



What if... ?
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Multiple minima
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Islands as ‘Bubbles’ ?



