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Bubbles from a FOPT

Nucleation Expansion
 → driven by difference of potential in 

symmetric and broken phase 
 → damped by friction of surrounding 

plasma
 → impact on GW signal, baryogenesis, 

plasma dynamics, discriminate between BSM 
models

Collision
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Bubble wall expansion, symmetry restoring
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Bubble wall expansion, comparison
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Conclusion
• Investigated bubble wall expansion 

from FOPT at LO and NLO

• Symmetry breaking transitions (s  h) →
are well studied, e.g. [Boedeker & 
Moore, arXiv: 1703.08215]

• Symmetry restoring transitions (h  s) →
investigated in this work, also studied 
by e.g. [Azatov et al, arXiv: 
2405.19447], here: repeated calculation 
as by Boedeker & Moore

• In both cases: bubbles run away at LO

• In both cases: NLO contributions stop 
bubble run away

• For  < 50: get negative contributions γ
(at NLO for (h  s))→

• For γ > 1000: get ratio of 0.5 here 
(at NLO for (h  s)/(s  h))→ →

Ratio of pressure
(h  s)/→ (s  h)→
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