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• Fundamental problem: baryon asymmetry 

•  Sakharov conditions (1967) SM LQ Model

1. B-number violation ✓ → non-perturbatively ✓ → LQs acquire vev

2. C & P violation ✓ → weakly ✓ → potential

3. Departure from

𝑇-equilibrium
✗ → cross-over ✓ → strong FOPTs

BSM physics

required!

𝜙 = 0

𝜙 ≠ 0

𝜒𝐿 + 𝜒𝑅

𝜒𝐿

CP

B+L

𝐵

𝑣𝑤

𝑚𝐻75 GeV

𝑇

2nd order

cross-over

1st order
𝜙 = 0

𝜙 ≠ 0
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PT parameters

𝑇𝑝, strength 𝛼,

duration 𝛽−1,…

Particle physics model

thermal EFT

Nucleation criterion: ׬𝑇𝑛

𝑇𝑐 𝑑𝑇
Γ 𝑇

𝑇 𝐻4 𝑇
≈ 1

Γ 𝑇 = 𝑇4 𝑆3

2𝜋𝑇

3/2
𝑒−𝑆3/𝑇 

percolation criterion: 𝐼 𝑇𝑝 ≈ 0.34

𝐼 𝑇 =
4𝜋

3
𝑣𝑤

3 න
𝑇

𝑇𝑝 𝑑𝑇′

𝑇′4

Γ 𝑇′

𝐻4 𝑇′
න

𝑇

𝑇′
𝑑 ෨𝑇

𝐻 ෨𝑇

3

• strength 𝛼 =
1

𝜌
Δ 𝑉 −

𝑇

4
𝜕𝑇𝑉

• duration−1 𝛽

𝐻
= 𝑇

𝑑

𝑑𝑇

𝑆3

𝑇

percolation condition: 𝒱𝐹𝑉
′ 𝑡𝑝 < 0

𝐻 𝑇 𝑇𝐼′ 𝑇 + 3 ቚ
𝑇𝑝

< 0
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