The Volume of the Universe after Inflation
and de Sitter Entropy
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Analogies with black holes...
* horizon physics, finite temperature, Hawking radiation...

and in particular a finite Entropy (S=A/4)
Metastability (CdL, HM, Poicare recurrence) ' > e~ Sds

...and differences

de Sitter is an infinite space (finite entropy?)
eternal inflation never ends globally
analogue of an information paradox?



Troubles with de Sitter

Analogies with black holes...
* horizon physics, finite temperature, Hawking radiation...

and in particular a finite Entropy (S=A/4)
Metastability (CdL, HM, Poicare recurrence)  I' > e %45

...and differences

de Sitter is an infinite space (finite entropy?)
eternal inflation never ends globally
analogue of an information paradox?

Lessons from black hole physics:
» Complementarity governs the global description of black-hole geometry
» AdS/CFT says that black hole evaporation process is unitary
e = it must be non local
 EFT have no problem in describing local physics
« but EFT breaks down for global IR quantities
which are sensitive to non-perturbative effects
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Slow Roll Inflation as a Bacteria Model
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Two main results:

1) The probability distribution itself; non trivial informations
on the phase transition to eternal inflation.

2) Confirmation of the bound at the quantum level;
the bound can be made 'sharp’ in the following s

The probability for slow-roll inflation to produce a finite volume larger than €°5/2, where Syg

18 de Sitter entropy at the end of the inflationary stage, is suppressed below the uncertainty due
to non-perturbative quantum gravity effects.




Discussion

Two main results:

1) The probability distribution itself; non trivial informations
on the phase transition to eternal inflation.

2) Confirmation of the bound at the quantum level;
the bound can be made 'sharp’ in the following sense:

The probability for slow-roll inflation to produce a finite volume larger than e€%45/2, where S;g

1s de Sitter entropy at the end of the inflationary stage. is suppressed below the uncertainty due
to non-perturbative quantum gravity effects.

Open problems and further extensions:

* Does the value "2" posses a deeper meaning
(e.g. as the 2 in the Page argument for black holes),
is it universal?

* Is the result robust against modification of the setting:
-multi field inflation (more species)
-non slow-roll inflation
-different number of dimensions
-etc...

* |Is the bound associated with complementarity? How?




