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Key Ideas

Scientific Question: If FOPT during electroweak epoch, then how can we compute bubble

nucleation rate?
[I. Importance: The rate determines whether a transition occurred at all and whether signals that

can be detected by GW detectors.

Unique and New: Gauge-invariant finite temperature perturbative calculation that explicitly uses
the covariant gauge for the SU(2) Higgs model and compares it against lattice studies to check the

reliability of the calculation.

IV. Implications: Our results therefore show that such a gauge-invariant framework should be

reliably applicable to BSM physics models within a certain area of parameter space..
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Electroweak Epoch (T ~ 100 Gev)
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Cosmic History

Was there a FOPT during the electroweak epoch?

Electroweak Epoch (T ~ 100 Gev)
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The inverse duration of the phase transition is given by: p University of

H, &/Iaﬁsachusetts
The strength of the phase transition is given by: & mherst
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Along the dotted & dotted lines are varying x while black line is
variation ofy.
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Dimensional Reduction:

University of

i N 93 = ¢*T + O(¢*T), Massachusetts
1 Ambherst
hard t nT >:‘[> /\3:/\T+O(g T)7
P T2
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4
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mp 58 =08 (1 6(47r)mD> ’ o g_g’
> _ 4 4 3
o1 s SN L g
. ) 2(47) \mp mp Y= —1

y 1
fij = pj — . (3g3mp +8g2mp) ,

Thermal loops require daisv resummation of zero-mode masses:

In practice amounts to replacing field-dependent masses with thermal masses.
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