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Conclusions

We developed a semi-analytical, 
simple and fast approach to 

compute the false vacuum decay 
rate for arbitrary potentials with 

any number of fields and any 
space-time dimensions up to the 

desired precision.

Provides an analytical insight in 
describing the vacuum structure 

of the potential, 
thermodinamical bubble 

nucleations and it's related 
spectrum of gravitational waves 

at the early Universe.
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Thin wall limit



Introduction

• Different context of physics
• Forbidden at the classical level
• First-order phase transition

a. I. Y. Kobzarev, L. B. Okun and M. B. Voloshin, Sov. J. Nucl. Phys. 20 (1975) 644
b. S. R. Coleman, Phys. Rev. D 15 (1977) 2929
c. S. R. Coleman, V. Glaser and A. Martin, Commun. Math. Phys.
d. A. D. Linde, Phys. Lett. 100B (1981) 37. Nucl. Phys. B 216 (1983) 421



Tunneling in Quantum Mechanics

Tunneling in Quantum Mechanics



Minimum

Tunneling in Quantum Mechanics



Minimum

Tunneling in Quantum Mechanics



Tunneling in Quantum Mechanics



Tunneling in Quantum Mechanics



Tunneling in Quantum Mechanics



Tunneling in Quantum Mechanics



False Vacuum Decay

Tunneling in Quantum Mechanics



Parameters: Polygonal Bounce

Parameters:
Polygonal Bounce



Single Field False Vacuum Decay

Some Bounce Properties

Rescaling

Multiple-Solutions



Thin wall approximation

Single Field False Vacuum Decay

a. S. R. Coleman, Phys. Rev. D 15 (1977) 2929



Higgs Potential

Higgs Potential

a. G. Isidori, V. S. Rychkov, A. Strumia and N. Tetradis,Phys. Rev. 
D 77 (2008) 025034.

b. A. Salvio, A. Strumia, N. Tetradis and A. Urbano, 

JHEP 1609 (2016) 054



Decay Rate: Higgs Potential

Higgs Potential

years

a. K. M. Lee and E. J. Weinberg, Nucl. Phys. B 267, 181 (1986).



Single Field False Vacuum Decay

Single Field False Vacuum Decay



Boundary Conditions

Solving Boundary Conditions

a. G. H. Derrick, J. Math. Phys. 5 (1964) 1252.



Single Field False Vacuum Decay

Coleman Potential



Extending Polygonal Bounce

Expansions



Multi-Field False Vacuum Decay

Boundary Conditions



FindBounce: Package

FindBounce: package



FindBounce: Package

a
b

FindBounce


