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Decay Rate
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Single Field False Vacuum Decay
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Single Field False Vacuum Decay
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Piecewise Linear potential
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Polygonal Bounce
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Boundary Conditions
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Bi-Quartic Potential: Exact Solution
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Extending Polygonal Bounce
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Pre-factor A on Polygonal Bounce
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Multi-Field Vacuum Decay
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I\/Iu|t| Field Polygonal Bounce
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»FindBounce

Computes the Bounces of a false vacuum decay with multiple scalar fields in QFT.
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The following description is for people who just want to use the package functionality and are not interested in package
development. To use FindBounce package you need Mathematica version 10. or later.

Package
BounceFunction| [ Action: 4.95x 103 }
a. J. M. Cline, G. D. Moore and G. Servant, Phys. Rev. D60 (1999) 105035. gic;:f::zi-o{:fgz 1.05}
C. L. Wainwright, Comput. Phys. Commun. 183 (2012) 2006. InitiaISegme-nt- .
b. A. Masoumi, K. D. Olum and B. Shlaer, JCAP 1701(2017) no.01, 051 feratione: 3 :
c. P. Athron, C. Baldzs, M. Bardsley, A. Fowlie, D. Harries and G. White. L Segmente: 30 )

Multi-Field False Vacuum Decay



Conclusions

simple and fast approach to

any number of fields and any

desired precision.

We developed a semi-analytical,

compute the false vacuum decay
rate for arbitrary potentials with

space-time dimensions up to the

J

of the potential,
thermodinamical bubble
nucleations and it's related

spectrum of gravitational waves

at the early Universe.

Provides an analytical insight in
describing the vacuum structure

J
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Pre-factor A on Polygonal Bounce
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Pre-factor A on Polygonal Bounce
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Tunneling in Quantum Mechanics

= AeP [1 + O ()] V(q)
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= AP [1+ O ()] V(q)
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= AeP [1 + O (h)] V(q)
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= AeP [1 + O (h)] V(q)
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False Vacuum Decay

—V(q)
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Some Bounce Properties

Multiple-Solutions
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Thin wall approximation
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Higgs Potential
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Decay Rate: Higgs Potential
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Single Field False Vacuum Decay
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Solving Boundary Conditions
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Coleman Potential
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Boundary Conditions
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