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* Classical de Sitter from supergravity and
string theory.

 Quantum transitions in the landscape.
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* Bubble nucleations imply open universe!

* Not possible to tunnel up from Minkowski
nor anti de Sitter!
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Coleman de Luccia (1980)

Witten (1981)

Vilenkin + Hartle-Hawking (1982-3)
Brown-Teitelboim (1987)
Farhi-Guth-Guven (1990)

Fischler-Morgan-Polchinski (1990)
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Mini-superspace

ds* = —N?(t)dt* 4 a*(t)(dr* + sin® rd23)

Hartle-Hawking vs Vilenkin (tunneling to dS from nothing)

ﬁentropy
Pun (Nothing | dS) = "1 wn (Hgs)" 2 # e%Hds = e* Sas
! T
Pr(Nothing ! dS)="! 7 (Hgs)"?# e SHis = ¢ Sas

(Question: What about Minkowski and AdS Entropy?)
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dS to dS
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Hamiltonian Approach

Fischler, Morgan, Polchinski 1990
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De Sitter to de Sitter

" (dS/ dS# W) |2
" (dS)|?

P@S! dSdS# W)=

Ao =1—-H3R?>,  A;r=1- H}R?

; s [(H3 — H?)? + k2(H3 + H?)] R, _}(H_Q_H_Q)
e G 8xHZ H? g\ o
R " "H$% &S ()% " Yo+ (,)-.$"/%"00& 1", 2
v _Lp [(HE — HY)? + 22 (H3 + HP) + '] P=+1 3",45&1(/.9%6"&*)$6"84-/5

4K2
n=-1 " 3"458&1(.90-)$/4-/




B&$C.))&IP./?-

F/$6*3 Al >,

From Hamiltonian approach: O(3) symmetry, closed slicing.
Universe inside the bubble is closed for global slicing.



Schwarzschild to de Sitter
(H, =0)

Farhi,Guth, Guven (Euclidean) + Fischler, Morgan, Polchinski (Hamiltonian)

Region | Region Il Region lll

Tunneling
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(Minkowski! Schwarzschild in the M=0 limit)
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Detailed balance if Entropy of AdS=0!
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Detailed balance if AdS entropy=0!

Minkowski limit from dS blows-up but from AdS is finite!?
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For SAdS to dS F_fo_ > P_II, M,
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The same as Vilenkin, Hartle-Hawking wave functions!
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Schwarzschild M=0 to dS allowed
AdS Schwarschild M=0 to (A)dS also allowed
Entropy of Minkowski/AdS is O or !

Transition from" # $! to dS same as
HH/Vilenkin universe from nothing!

Universe after transition open or closed!
Detailed balance OK for small bh mass (?)
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D=6, r=2,! >0

Positive potential (evades Maldacena-Nunez theorem)
Chiral

No maximally symmetric solution in 6D

Maximally symmetric in 4D

Maximally symmetric smooth solution: Minkowski x S', N=1 SUSY.
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ds® = gwn dx™ dx™ = W2(y) g (x)dxH dx” + g (y) dy'dy
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No singularities/boundaries imply R=H'=0
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Field equations
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Near brane solutions:
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Singularities? Stay tuned...
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