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False Vacuum Decay
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* Metastable state decays via tunnelling to
energetically lower true vacuum
* Described by bounce solution ™\
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TV
* Example: EW vacuum metastable: 1<0
> 4 ‘/4_\ L
V(D)= —m?|P|"+1|P|* =~ 1|D| dlogu
4 V()

\\/\// //

* Decay rate per time per unit volume at 1-loop:
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* Decay rate per time per unit volume at 1-loop:
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Regularisation of Determinant

* Regularisation procedure: isolate UV divergent one-loop diagrams

[Baacke, Lavrelashvili, '03] j \
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Final Simple Formulas &6 .,

* scalar fluctuations:  [Dunne, Kirsten, 06]
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* fermion fluctuations:
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* gauge boson fluctuations:
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* gauge boson fluctuations:
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* scalar fluctuations: [Dunne, Kirsten, ’06]
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I I [Isidori, Ridolfi, Stumia, ’'01;
Standard Model Lifetime &=
Chigusa, Moroi, Shoji, ’17& ’18]
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arxiv: 2406.05180 ]
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Updated EW decay rate:
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False Vacuum Decay

V()
* Metastable state decays via tunnelling to
energetically lower true vacuum
* Described by bounce solution ™\ »
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