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Old Question: Vacuum Transitions

Transitions among de Sitter, Minkowski and anti de Sitter
spacetimes?
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Motivation
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Early History
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Wave functions of the universe
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WKB in Field Theory
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Euclidean Approach
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Euclidean CDL

| It reproduces the right decay rate ! =e-Bas WKB and
direct extension to field theory and gravity

| After bubble materialisation: Analytic continuation
from Euclidean to Lorentzian. Implies open universe
but just a “guess’”’ (0O(4) symmetry)

I Minkowski to de Sitter: (creating a universe in the
lab), singular instanton?
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Wheeler DeWitt Equation

WKB

Transition Probability
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De Sitter Slicings
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Up-Tunneling and Minkowski limit
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Bubble Trajectory
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Even though calculation done in global slicing, trajectories follow
geodesics of open slicing



AdS to AdS
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Detailed balance if Entropy of AdS=0!
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Minkowski to AdS
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Minkowski limit from dS blows-up but from AdS is finite!?



To Nothingness and Back?
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Total Action
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Bulk Contributions
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SAdS to dS
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Wall Trajectory
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Non open universe geodesics !

Observable implications?



Vacuum Transitions
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| Euclidean I Hamiltonian

' No Minkowski to dS | BH, Minkowski/AdS to dS
| Open Universe I Closed Universe

| Unrelated to V,HH | Related to V, HH
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Conclusions
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