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Four can be uniPed in thEhin-wall limit
with interesting consequences!
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Applications

¥ Initial conditionsdr InRation.

¥ Eternal inRation.

¥ Vacuum transitions in the Strifidheory Landscpe.
¥ Hints for understanding Quantum Gvity.
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CDL/IW: wall and wlume energ cancelsso M=0.

Can also consider massibubbles:
Birkhoff@Theorem:exterior Schwarzschild-de Sitte
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|Israel dnction Conditions

ey s Wall Dynamics fim
Berezin etal 19831987 1-D pOte ntl al :
Sato 1986
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Complete catalogue: R
Aguire and dhnson grgc/0508093 and gl[c/0512031
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Bubble wall:
identify these points
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Bound Solution

Only shaded egions p#sical!




Allowed Spacetimes
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Got Tunneling? -

I\ - Bas>0. ﬁsds{ﬂ' | ﬁ'ds>0 Pas<0

The FéG I\/Iechanlsr




An Observation

For every unbound solution behind aosm hole,

there Is an identical solution outside the cosmologi¢
horizon (SdS non-compact).




Two Tunnels

A. Aguirre and M. C. Johnson (2005), gr-gc/ 0512034.

L Tunneling Geomel:goes through wormhole.
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dS to Bubble Spacetin
Three step pocess: K X

@A bound solution isdrmed in its expanding
phase

&I The bound solution eolves to the classical
turning point.

Bound solutions a unstable «auire & annsonpiys Re. b72,103525)

& The bound solution tunnels tbugh the
effective potential to an unbound solution.
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dS to Bubble Spacetin

¥Tunne|ing rate calculated using Dirac quantization
In theWKB approximation,assuming a spherigall
symmetric mini-superspace e ew.io0
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Tunneling Exponents
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Tunneling Exponents
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High-Mass LIimIEV Bubbles

L Geometly

ThermalActivation

Garriga and Megeand 2004
Gombeioff et.al.2004
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High-Mass Limit:
TV Bubbles
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High-Mass Limit:
TV Bubbles

R Geomety L Geometly

~V Bubbled: geomety contiruous.

TV BubblesR geomety contiruous.

Both L and R Geometries
hare QC aspects.
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Nucleation Pobabllity
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Zero mass limit alays most pobable!
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Nucleation Pobabllity
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Two Tunnels

L tunneling geomeyr

Creation of a unigrse
from nothing

Quantum

R tunneling geomeyr

CDL/LW bubbles




What are the Rules?

¥ Sign comention of tunneling exponent.

¥ Are CDL and W bubbles moe OeasonableQ
than ceation of a unigrse flom nothing?

¥ But...High mass limit.

¥ Interpolating geomeiy.....

In conclusion:

It Is Unclear which prcesses ar alloved!

We need moe than semi-classical methoc




Two Tunnelsimplications

¥ Detailed balance and quantumygta | EnsEm
¥ ADS/CFT and hologpy. "

¥|n|t|a| conditionsdr infRation, Arechtand sorbo 2004

etal.2002

iIme Pr further work in this direction!




