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Eternally inflating multiverse
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Everything that can happen will happen an infinite number of times.
We have to learn how to compare these infinities. Otherwise we
cannot make any predictions at all.

Need a cutoff.
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Time cutoff: Count only observations that

were made before some time t.

Then take the limit f — 0.
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Initial /

moment

(i) proper time,

(ii) scale-factor time, ...

Probabilities P, depend on the cutoff method — in particular on what

we use as f.
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The measure
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The measure
problem

Empirical approach:

Investigate different measure proposals and discard those
which strongly disagree with observations.
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A measure from fundamental theory?



The holographic measure Garriga & A.V. (2008)

Inspired by holographic ideas: Quantum dynamics of a spacetime region

can be described by a boundary theory.
‘t Hooft, Susskind, Maldacena,

Witten, Strominger...

The proposal

® The boundary of the multiverse
is the future infinity.

® The measure is obtained by
imposing a short-distance cutoff

in the boundary theory. @ O O @
Closely related (but not identical) o
to scale-factor cutoff. Ylp]=e"""

The boundary theory should be
conformally invariant at short distances.



Conclusion:

® The holographic measure may or may not be
on the right track ...

@ ... butin the end the measure will be determined
from the fundamental theory, as in QM.






Information travels to £in the form of long-wavelength
(A>> H ") massless and very light fields (e.g., gravit. waves).
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O \_, scale factor

Modes with A >> H™' are frozen
e==)> the information is indestructible.



