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Abstract: | will show the calculation of the probability distribution for the volume of the Universe after slow-roll inflation both in the eternal and the
non-eternal regime. Far from the eternal regime the probability distribution for the number of e-foldings, defined as one third of the logarithm of the
volume, is sharply peaked around the number of e-foldings of the classical inflaton trajectory. At the transition to the eternal regime this probability
is still peaked (with the width of order one e-foldings) around the average, which however gets twice larger at the transition point. As one enters the
eternal regime the probability for the volume to be finite rapidly becomes exponentially small. In addition to developing techniques to study eternal
inflation, these results alow us to establish the quantum generalization of the recently proposed bound on the number of e-foldings in non-eternal
regime: the probability for slow-roll inflation to produce a finite volume larger than Exp[S_dS/2], where S _dS is the de Sitter entropy at the end of
the inflationary stage, is smaller than the uncertainty due to non-perturbative quantum gravity effects. The existence of such a bound provides a
consistency check for the idea of de Sitter complementarity.
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Bacteria Model: a discretization
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< 1 : Inside Eternal Inflation: Q =1 — ¢

e : f(r:z) — 2VQf(7: 2) + f(m:2) log [f(r:2)| =0
plution 1n two rcgimecs:
LNy
aussian _
f~0 i JakT:2)=e¢ = T+10>1, - /

inear | L\/
Foafl =

EM = | \
s z) =1 —0oe"™™ "rur-r(xff_?,—hr——.-..,l) = | — e

Y CoSs |{ \v;'l- T =+ Tp !'}

oundary Condition:

e - = [5:(0:2) =1 —oe™ cos (-.,I_,-"F'r_.-. —* > == oe™ cos (ern)
ut at
() o Lf_: p— :].“:-—I]”:_— 1 — > oy _lT\;F 1_ :r_;?._
tf?'.'. A S o eV =
addle point or integral along the cut: | [OT e |
pV.7) = — dz f(r; z)e™
.')_:_J

Pirsa; 08110034 ST = Page 45/60



> 1 : Approaching the Transition =17

plV.7) = 5— dz f(7;z)e”
‘}—‘, J
it Jo+ — i~
. 1 Fou | _
lﬂﬂg [h& Cut I,*JI‘.,,“: — )— _.1(’1_-: 231111.;[."?— =11]e Viz
Pocy 3
rhere Im|fin(7: 2)|cat ~ €“"72"
T A e
in li ' —— V \ ~- 1 R
ntegral in linear regime: p(V.7) ~ [ — for V> 1

i o3 (1+/1—2)-an.]" . g
p(V,.T) ~ ¢ -‘I[ v ) J for VIV,

here V=<7 —¢ =vion . Agrees with classical limit {2 > 1 _and momenta
>1 Im= & P A
| A A j

saddle point " e clif
V=>4 -2 * power—igw il
= VsV Ve<h "/ e
AAAAAAAA A A AAA AT i O , - -
: v
§ e pering Re

Pirsa: 08110034

Page 46/60




< 1 : Inside Eternal Inflation: Q =1 — ¢
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< 1 : Inside Eternal Inflation 1 e
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< 1 : Inside Eternal Inflation: Summary
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~ 0: Deeply inside eternal inflation

rain exact solution
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Summary and intuition
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