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Definition
• Minimal extension

• Parameter space

• CP violation
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Proposed mechanism
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Timeline
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Mechanism

Step 0: S-domain wall formation

Press, Ryden, Spergel 1989
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Mechanism

Step 1: EW phase transition
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Mechanism

Step 2: CP violation

Anti quarks

Quarks

Anti quarks Quarks

Wall speed
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Mechanism

Step 3: EW sphaleron

Anti quarks Quarks

EW sphaleron

Anti quarks Quarks



Parameter space constraints
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Defect mediation

• Domain wall evolution:

i. Scaling regime

ii. Collapse

• Volume swept:
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Conditions on wall profile

A. EW breaking in the bulk

B. EW restoration in the core

C. EW core larger than sphaleron

𝑠𝑖𝑛 θℎ𝑆 ≲ 𝑚𝑆/𝑚ℎ

𝑣𝑆 ≳ Τ𝑣ℎ 𝑠𝑖𝑛 θℎ𝑆

𝑅𝑠𝑝ℎ < 𝑙𝑤

1

𝑔2𝑇
≲

1

𝑚𝑆
𝑚𝑆 ≲ 30 GeV
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D. No wall domination

Domain wall problem
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Numerical Results

EW not delayed

𝑅𝑠𝑝ℎ < 𝑙𝑤

No wall domination

EW restoration in the core
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Experimental bounds



Conclusions and Future 
Directions
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Conclusions

Novel mechanism for EWBG in Singlet Extension:

✓ Minimal model, strong analytical understanding

✓ Mass range: 10−2eV ≲ 𝑚𝑆 ≲ 15GeV 

✓ Rich phenomenology
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Future directions

Computation of B 
asymmetry

Friction & 
collapse

Quadratic & 
linear CPV

Top quark 
suppression

+ Kai
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Roadmap to the B asymmetry

Bruggisser, Konstandin, Servant 2017

Kadanoff-Baym equation for Schwinger propagator

𝜕𝑧 ⋅ 𝜕𝑘 ≪ 1 Δ ∝ δሺ𝑘^2 − ω^2) 𝑓ሺ𝑘, ω)

Boltzmann-like equation for particle density

Equation for μ

𝜕tnB =
3

2
Γs NcμLT2 − 𝒜nB

and

𝑓 ≈ 𝑓𝑒𝑞 μ + δ𝑓



Thank you for the attention :)
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