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Most interesting and intriguing objects in our Universe

Hawking (1974): black holes radiate

% Treatment only semi-classical
¥ Many questions left unanswered (information loss paradox)

% Recent developments:

 Firewall Parado




Black holes — basics
« The setup of the Firewall Paradox
« Assumptions made in FP

* No need for firewalls

Unitary evolution perhaps implies
“‘icezones”

Interactions can purify thermal jos
density matrix /s



Firewall arado










The illusion
of free choice.
















Entanglement is observer dependent













Unitary process of particle decay '

It is iIncorrect to say that E is strongly entangled with L
E is strongly entangled with the system B + L










 Eis strongly correlated with (L+B)
or

« L is strongly correlated with (E+B)
or

* B is strongly correlated with (L+E)




Correct interpretation of Don Page’s result
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unitarity

EolL+B

We never have L—E and L<L’



L is strongly correlated with (E+B)
L<-L’ Rindler approximation fails
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All the outgoing modes will eventually be entangled

“Icezone” consists of a sea of quanta that mediate interactions
(either perturbative or non-perturbative) between the thermal Hawking quanta



Mixed state |

Bl You can’t convert mixed thermal state of Hawking radiation into a pure state







Not so clear!




Interactions can purify thermal density matrix!

 \TLL G\VE You PROO}Y}

................................ e —


















No need for firewalls whatsoever_
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2. Firewall paradox made us carefully re-examine some
old statements

3. Firewall paradox not formulated consistently

4. lcezones are more likely than firewalls
(small corrections due to standard physics)







