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Modeling the evolutions of bubbles
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Why Cosmological First Order Phase Transitions (FOPT)?

Bubble nucleation 
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Baryogenesis

Particle Dark Matter

Primordial magnetic fields

Stochastic background of 
gravitational waves
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All these processes depends crucially 
on the velocity of the expanding bubble wall,  ξw
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The Klein-Gordon equation for the background field
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Solving the Boltzmann Equations for particles in the plasma

pμ∂μ fi (xμ, pμ) +
1
2

∂μm2∂pμ fi (xμ, pμ) + 𝒞i = 0
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Approach using hydrodynamics

Hydrodynamics tells us that macroscopic 
quantities change across a phase 
transition front to satisfy ∂μTμν = 0
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Approach using hydrodynamics

 γ2
+v2

+ω+ − ℱ+ = γ2
−v2

−ω− − ℱ−
γ2

+v+ω+ = γ2
−v−ω−

Hydrodynamics tells us that macroscopic 
quantities change across a phase 
transition front to satisfy ∂μTμν = 0
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Thank you for your attention!


