Imperial College
London

Phase
fransitions in th@
early universe:”
quantum
corrections

Mariana Carrillo Gonzdlez

Based on: arXiv:2204.03480 with J.E.
Camargo Molina and A. Rajantie



https://arxiv.org/abs/2204.03480

Q0

Phase transitions = Bubble nucleation

o Arise in the presence of
metastable vacuum
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o Spontaneous symmetry
breaking

Q o Beyond Standard Model
Physics

o Current measurements: SM

Q Higgs metastable state
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Decay rates in flat space
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Decay rates in de Sitter

Saddle-point approximation Stochastic Form<:1Iismé,,[mwski
o Coleman de Lucia o Describes dynamics of long- _°k°yama
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Early Universe: large curvature

o Dominated by Hawking-Moss
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o one negative eigenvalue for: (\ N e
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o At smaller curvatures, expect

transition to Coleman de Lucia :B = ﬁAE = (I_’i\ lﬂﬁ_ A\‘

dominated decay rates. (i 3 ‘_\3
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Thermal interpretation and
semi-classical approximation

<\ o At high temperature (curvature)
-ﬁm&\\ﬂn suface physics is driven by long-wavelength

modes:
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- o Semi-classical approximation
Fu(d] Stableregion - Dynamics governed by Langevin eq.
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o Escape rate (Kramers; 1940
Langer;1969)

o Thermal Field theory (Berrera,
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Hawking-Moss decay rate at 1-loop oty o4
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Comparison: HM thermal vs Stochastic F.
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Conclusions

o At large Hubble rates, thermal interpretation of Hawking-Moss instanton
allows us to compute higher order corrections. Q

o Matching when saddle-point approx. is valid tells us that quantum corrections
can be captured by stochastic formalism using constraint effective potential. O

Complementary approaches:

Hawking-Moss Stochastic Formalism
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