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Motivation

* Matter-Antimatter asymmetry: n=-—2_8~10"10

* No explanation in Standard Model

* Singlet extension:

- Usually: 1storder EWPT = difficult to probe

- Here: topological defect mediated, first from Brandenberger et al, 1996
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Mechanism

Step 0: S-domain wall formation

S(z) = v,;Tanh (% z)

\"/P/\Jikoﬁ N

Press, Ryden, Spergel 1989
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Mechanism

Step 1: EW phase transition

S
EW core 1%

e TR
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Mechanism
Step 2: CP violation
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Mechanism

Step 3: EW sphaleron
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Free Parameters

* Minimal extension
L:+2H2+—H4+®52+ s H|?S? + 8V

* Parameter space

[ Mg Sin Q¢ Vg ]
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TLTI

Wall Network Evolution

* Baryon asymmetry only in volume swept
* Evolution steps:

i. Scaling regime

ii. Collapse
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TLTI

Wall Network Evolution

* Baryon asymmetry only in volume swept
* Evolution steps:

i. Scaling regime

Walls too fast (?)
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TLTI

Wall Network Evolution

* Baryon asymmetry only in volume swept

* Evolution steps:
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Press, Ryden, Spergel 1989
Walls too fast (?)
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Conditions on Wall Profile

h
EW core

\/
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Conditions on Wall Profile

EW core

\ll K ﬁ f_r
T B -

Vs = Vy/Sin Oy
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Conditions on Wall Profile

h
EW core
Uh(S =¢O) <T vh\ f__ lW > RSph
l
= , ms g°T
Vs = Vy/Sin Oy ms < 30 GeV
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Numerical Results
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Experimental bounds

Meson decays
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Conclusions

Novel mechanism for EWBG in Singlet Extension:
v Minimal model, good analytical understanding
v’ Mass range: 10 2eV S m¢ < 15GeV

v Rich phenomenology

Minimal EWBG with Domain Walls 0000000000000 Azzola Jacopo, 29.05.2025



Conclusions

Novel mechanism for EWBG in Singlet Extension:
v Minimal model, good analytical understanding
v’ Mass range: 10 2eV S m¢ < 15GeV

v Rich phenomenology

Thank you for the attention :)
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Numerical methods

h” — ahV(h, S)

with hiOO :v,S +o0 = Jv
SII — asl/(h,S) ( ) h ( ) S

Solve the system: {

Full solution

o VZVO+VCW+VT+VCT
e Solution via fictitious time-evolution

* Very slow and unstable
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Numerical methods TI'ITI

Solve the system: {h = d,V(h,S)

with h(4o) = v,,S(+o0) = +v
SII — asl/(h,S) ( ) h ( ) S

Approximate algorithm

* V=V + Vrhign

* Parabolic approximation r(s) =”hv—‘2h°(5—v5) +v, =P 1D, 1torder equation

* Bogomolny trick
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Numerical profiles - h field
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Numerical profiles - S field
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Minimal EWBG with Domain Walls
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CPV & eEDM bound

_ S?
e CPVterm LD —%tth(1+iﬁ> + h.c

* Contribution from BarrZee diagram

* Result for quadratic CPV:

2e aGg veM v 1
de = 75 —="Me 4 /r4
3m\/2m f fl1+vs/f

Sin 05 cos By (—g(mt/mh) + g(mt/mS))

Minimal EWBG with Domain Walls ©000000O00OO0O0OO0OO Azzola Jacopo, 29.05.2025



On CP violation

Work in progress...
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EWBG not delayed
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Require

Minimal EWBG with Domain Walls

EW restoration in core
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Domain wall problem
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Scaling regime
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Volume swept
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Standard singlet mechanism
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Standard singlet mechanism

1st order EWPT

V(h)

-
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Standard singlet mechanism
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Standard singlet mechanism

-

v\o Anti-baryons

oy

Baryons
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Standard singlet mechanism

/ vh:O\

oS

EW sphaleron \

* Activeforv, /T <1

* Violates B

* Relaxes anti-baryon

abundance
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Standard singlet mechanism

/ vh:O\
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Standard singlet mechanism

Minimal EWBG with Domain Walls
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Standard singlet mechanism

Minimal EWBG with Domain Walls
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Parameter space
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