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Setting

Universe undergoing false vacuum eternal inflation can be seen as a mosaic of bubble
universes separated by inflatory regions.
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Motivation: Measure problem

@ Version of the information paradox in the multiverse.
@ The history of states leading to (&) follows oo number of bubbles.

@ Reproducing probabilities for local observables require a surface beyond there’s
no instance of observation — highly cutoff dependent.
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Figure: [Guth, Vanchurin; 2011]
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@ Entanglement entropy in R,

Area(dl)

S(pr) = mine>l<t |:5CFT(RU I+ 4Gy

—sct(a/)} .

@ JT gravity in dS;, in presence of CFT matter in its vacuum state.
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@ JT gravity in dS;, in presence of CFT matter in its vacuum state.

@ dS5 background; an n-fold extension of dS,.
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And we glued patches of different curvature
o Flat bubbles in dS3.

o AdS, bubbles.
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Discussion

@ Particular patches covered by the islands don't matter, only the endpoints.

@ Generically, islands have to cover all structure outside R to purify the quantum
state in /UR.

@ We considered other cases, with multiple islands, or intervals where certain
approximations are not valid, which required exact calculations.

@ Sys is the maximum entropy, the Hilbert space for the degrees of freedom is
bounded, regardless of the information outside R.

@ We pointed out similarities with coarse-graining in quantum cosmology.
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