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ABSTRACT

In statistical mechanics entropy is a measure of disorder obeying
Boltzmann’s formula S = log N, where N is the accessible phase space
volume. In black hole thermodynamics one associates to a black hole
a (Bekenstein-Hawking) entropy SBH . It is well known that SBH is very
large for astrophysical black holes, much larger than any collection of
material objects that could have given rise to the black hole. If SBH is
an entropy the question is thus what is the corresponding N, and how
come this very large phase space volume is only opened up to the
universe by a gravitational collapse.
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I will discuss these issues from the viewpoint of statistical mechanics,
and of the still active discussion on the meaning of thermodynamic
entropy. I will also discuss recent results with Pawel Horodecki and
Mikhail Eckstein on Hawking radiation and the quantum marginal
problem (Aurell, Eckstein & Horodecki, JCAP 2022).
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