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Black hole information: Penrose diagram
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Does information that falls into the hole
re-emerge in the Hawking evaporation?

String theory says yes! – AdS/CFT
duality, counting of microstates, etc.



Hilbert space of quantum gravity

If black hole evaporation is unitary, then we can exclude many
exotic configurations of classical general relativity from the
Hilbert space of the quantum theory.

Note this is quite unusual: typically, there are many distinct
quantum states that correspond to a particular macroscopic or
semiclassical configuration. Classical arrangements of matter
are (more than) faithfully reproduced in the quantum theory.

Example: a rock. Many possible arrangements of electrons and
nucleons correspond to the same macroscopic rock. Any
classical rock is well approximated by numerous quantum
states.



Hilbert space of quantum gravity

Ordinary objects are not excluded from the quantum theory by
this black hole entropy argument.

Sordinary ∼M3/2

Sblackhole = SHawking radiation ∼ Area ∼M2

Only highly entropic objects are excluded.



Example 1: “monster” states in curved space

Black hole entropy, curved space and monsters, Phys. Lett. B
658:244-248 (2008), arXiv:0706.3239v2
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Example 2: glued Einstein-Rosen bridges
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