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Bubbles of Nothing

W|tten bu bble Of nOthIng [Witten, 1982, Garcia Etxebarria et al., 2020]

Vacuum decay of My x St
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Vacuum creation

Bubbles of something [Hawking and Turok, 1998, Garriga, 1998, Blanco-Pillado et al., 2012]
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Cobordism conjecture pesmara and vas. 2019)

Conjecture:

=] 5 = = =



Landscape applications O8
Type ITA on R* x Y,




Landscape applications O5

Type IIB on R* x Yp




Landscape applications O5/03

03 plane(s)

05 planes
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Landscape applications O5/03 with bulk SUSY breaking

03 pla

05 planes




Ca |CU IatlonS [Draper et al., 2021b, Draper et al., 2021a]

Action
1 1
S= / f3 <—2R4 + §¢'2 + V(¢)) —/ Floam (Ka — Ta)
M OM

¢: Volume modulus, only dynamical field

Einstein frame metric

dr® + f(r)zdﬂg
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Calculations

Solutions to the equations of motion (V = 0)

o(f) = ¢o — @arcsmh (\[Cﬁ)

Tunneling exponent on-shell

272
B=+—|C
f\\




Calculations

Deficit-angle

1_&_ dR(x)
2 dx

1/2
_ (V6 Rk L
x=0 32 ” VC

Critical bubble radius

. Rk <RKK>3
4(1-2) \ n

Tunneling exponent on-shell
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Conclusions

» Explicit construction of an ETW brane for type IIB CY
orientifold compactifications with O3 planes

» Expect a bubble of something solution for vacua with (at
most) weakly broken SUSY

» Bubbles of nothing may be possible for stronger SUSY
breaking in the bulk

» Generically: Expect a bubble of nothing or bubble of
something

» Mechanism of effectively computing the decay/nucleation rate
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Conclusions

» Explicit construction of an ETW brane for type IIB CY
orientifold compactifications with O3 planes

» Expect a bubble of something solution for vacua with (at
most) weakly broken SUSY

» Bubbles of nothing may be possible for stronger SUSY
breaking in the bulk

» Generically: Expect a bubble of nothing or bubble of
something

» Mechanism of effectively computing the decay/nucleation rate
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