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Penrose diagrams
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(see Hawking+Ellis for 

more details)

Kerr ring singularity
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Black Hole Thermodynamics
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From  2306.11139 Sec.4

Hawking radiation
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Euclidean thermo of Schwarzschild
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Thermodynamics of AdS black holes
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3D Gravity
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2D Gravity
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Black holes in JT gravity
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2D black holes from Hi-D gravity
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Microstate counting of D1-D5-P black holes
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BTZ from 6D D1-D5 black string
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Proposed 50 years ago

The problem is: are black holes 

conventional quantum systems, and if 

so, how is this compatible with their 

being perfect absorbers (in the classical 

limit)

It has many facets, many aspects---

sometimes referred to as "versions". 

Some people, lines of work, address 

only on of them and claim to have 

solved it (often they have not). This is 

not enough to claim that the BHIP is 

solved. We want to understand all its 

aspects.

A few years ago one of these aspects 

was largely solved: recovering the Page 

curve. But the solution left many 

questions unanswered eg does an 

infalling observer after the Page time 

experience a smooth horizon or not? So 

there are still very important aspects of 

the BHIP that remain unsolved.

An important question is: Is it possible 

to find a resolution to all tyhe main 

aspects of the BHIP that relies only on 

IR physics, like the effective theory of 

the GPI? Or do we need more detailed 

UV info? It'd look like it's the former

Black Hole Information Problem (I): Basic formulation
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Black Hole Information Problem (II): Page curve and entanglement 
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Black Hole Information Problem (III): Entanglement structure, firewalls, 
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Black Hole Information Problem (IV): Late-time correlations
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