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Baryogenesis via symmetry non-restoration
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Matter-antimatter asymmetry Baryogenesis
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History and development: Leptogenesis

LT3R 5 Leptogenesis (type-1 seesaw case) ) 32 K] 1%

Leptogenesis
via seesaw
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History and development: EW Baryogenesis
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History and development: Afleck-Dine

Q-ball formation (Non-topological soliton 1n scalar field

Afleck-Dine Mechanism
theory)

Oscillation of AD field
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Q-ball formation
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Lifting the potential
via B/L violation

Scalars carrying

Flat directions
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QCD Axion

Strong CP Peccei-Quinn

problem mechanism

d, =5.2x1071%e - cm

d, < 107%% - cm

Misalignment mechanism

AX(T)

Pseudo-scalar particle

[Preskill, Wise, Wilczek (1983)]
[Abbott, Sikivie (1983)]

[Dine, Fischler (1983)]
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History and development: Axiogenesis

Ax1ogenesis

Kinetic Misalignment mechanism : ¢, # 0, ¢ # 0

4C)

>

R(£§&™\
R(t;) )

0(t;) > ma(

[Co, Hall, Harigaya (2019)] m2 f.2
[Chang, Cui (2019)]
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Non-zero Peccei-Quinn number— Axiogenesis!
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EWsphaleron

Quark chiral ﬁ Baryon asymmetry
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Main point of this talk about Leptogenesis

Traditional * There must be primordial B-L violation

Leptogenesis
mechanism: * There must exist right-handed neutrinos

Eogenesis via the High-scale Electroweak Symmetry Restoration

Wei Chaol’ 2 * 2412.03902

' Key Laboratory of Multi-scale Spin Physics, Ministry of Education,
Beijing Normal University, Beijing 100875, China Sphaleron quenches before

2 . .
Center of Advanced Quantum Studies, School of Physics and Astronomy - -

’ ’ electron Yukawa interaction

Beijing Normal Unaversity, Beijing, 100875, China

entering thermal equilibrium in

In this paper, we propose a novel electron-assisted Baryogenesis scenario that does not require ]
explicit B-L violation, which is essential for the traditional Leptogenesis mechanism. This scenario the early universe!
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Parameters for various interactions

e Key Point: Sphaleron may quench before the electron Yukawa
interaction entering the equilibrium

Interaction | Weinberg WS SS Y. Y, Y- - T |
252 5 ~ Weinbergop. | :
FQ/T4 KW ’Ug;w %mwsag %Iissag RY, yg RY, yi RY, y72. ______ g______;_____;_ _____ ;______;_____;_ _____
_f—_l_meakz sph.
T, [GeV] | 6.0 x 10'2 | 2.5 x 10'? | 2.8 x 1013 | 1.1 x 10° | 4.7 x 10° | 1.3 x 10'? | |
strong sph. .
Interaction Y, Y, Y; Y, Y, Y3 ‘ - ‘F;u - —F;uon R
Lo/T* Ky, Yu Ky, Yo Ky, Yi Ky, Y K. Ys K. Yh I S +> ? - - 5
top ; charm | up
T, [GeV] | 1.0x 106 | 1.2 x 101! | 4.7 x 10%% | 4.5 x 106 | 1.1 x 10° | 1.5 x 102 S Phom  Pange owm |
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Sphaleron

* Typical temperature:

Sphaleron quench temperature: T= 130 GeV

Electroweak symmetry restored temperature: T= 160 GeV
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Symmetry non-restoration

e EW symmetry non-restoration! V; _
! T>T I=1;

Unbroken symmetry Spontaneously broken symmetry
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Thermal corrections
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Symmetry non-restoration

e EW symmetry non-restoration? The answer is Yes!

V _
Unbroken symmetry usly broken symmetry T T>T, I=1;
T=T
/T=E
=0
4|
2 2 12
V= —_h2+ h4 2 )\ | 39 | ) |
2 4 =1 4 " 16 ' 16
Tree-level

BSM corrections can be negative!
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Symmetry non-restoration

e EW svmmetrv non-restoration? The answer is Yes!

«<;|——— :
Welnbergop .
"""""""""""""""""""" il Sphaleron quenches at 10”5 GeV.

_:—_I—meaksph E
_W ‘ 1

strong sph -t Electron asymmetry can be

"i_+§u: ———F;uon ——E!_eTectron transported to the BAU.
“;"l'ﬁ,ttfom ‘“fs’trangg‘%wn;g No B-L violation is needed!
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Symmetry non-restoration

e EW symmetry non-restoration? The answer is Yes!
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Eogenesis

e Higgs decay into chiral electrons
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e Chiral asymmetries is generated.

e No primordial B-L violation is generated!
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Eogenesis

e Transport equations
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Eogenesis
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Conclusion

A new type of Leptogenesis is proposed, which is dubbed
as Eogenesis

B No primordial B-L is nheeded

. Not depends on the nature of neutrinos

Thank you for your attention!
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