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Bubble nucleation rate
(zero temperature)

[C. G. Callan, S. R. Coleman, '77]
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Bubble nucleation rate
(zero temperature)

[C. G. Callan, S. R. Coleman, '77]

v = Ae”

Subtraction of zero modes
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Standard Model
@one-loop
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/ero mode
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Gauge boson loops



Gauge contribution
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It is difficult to calculate it numerically,
but we succeeded in calculating it semi-analytically.



Gauge contribution
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A little more detall
of SM calculation



Dilatational invariance
iNn the Standard model

Tree level action is invariant under a change of @@
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However, the integrand suffers from large logarithmic corrections
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One-loop

+ l0g re-summation

To avoid large logs in higher order corrections, we improve our result by RG
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Gauge contributions
~Beyond the SM-~
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Summary

. The gauge invariance of a vacuum decay rate had been
unclear and there had been no prescription for gauge
zero modes.

. We subtracted the gauge zero modes analytically, and get
a gauge independent result, showing that the gauge
iInvariance of the decay rate at one-loop level.

. We calculated the decay rate of the EW vacuum at the
one-loop level in the standard model, and confirmed that
the decay rate is much longer than the age of the
universe.



