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Sakharov conditions as guideline for baryogenesis

Idea of baryogenesis with relativistic bubble walls
@ Out-of-equilibrium situation
@ CP-violation

@ B-number violation
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Baryogenesis and bubble wall velocity ?
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Sakharov conditions as guideline for baryogenesis

Idea of baryogenesis with relativistic bubble walls
o Out-of-equilibrium situation? J
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Production of out-of-equilibrium heavy states via wall[2010.02590]:Idea

Out-of-equilibrium heavy states

@ scalar, X light fermion, N heavy fermion:  Ljnt =Y XN + M NN
nn(M CT C@T)3/2e=M/T 0.
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Production of out-of-equilibrium heavy states via wall[2010.02590]:Idea

Out-of-equilibrium heavy states

@ scalar, X light fermion, N heavy fermion:  Ljnt =Y XN + M NN
nn(M CT C@T)3/2e=M/T 0.

@ @ undergoes FOPT with reIativisEif walls
° px =(E,0,0,E),pn =(E,0,0, E2—M?2):Ap, =p§ —p5x EO

Q: X - N possible?

e No wall: (2m)*3*(px —pn): L[X 3 N forbidden
o With wall: if E>M, X - N allowed
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@ Exchange momentum bound: Ap, - 1/L,, [ Ap, CE]
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computation
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Creation of out-of-equilibrium states: consequences

@ Each production induces a kick[2010.02590]: Ap, %ﬁ

2,272
L1 P [} xAp, xP(X - N) |_—£|Z8—9(prTnuc - M?2Ly) (pressure on the wall)
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e, O
Creation of out-of-equilibrium states: consequences

@ Each production induces a kick[2010.02590]: Ap, I%E

2,272
C P [} xAp, xP(X - N) I__EIZS—@(prTnUC —M?2L,) (pressure on the wall)

e Production of stable states (Dark Matter ¢) via portal $?@?[2101.05721]: ¢ — ¢¢
@ out-of-equilibrium abundance of N via X — N [2106.14913 |: baryogenesis

@ Particle receiving a mass from the transition also out-of-equilibrium (Mass Gain): VUB-ULB:
[2106.15602]

We focus on Baryogenesis
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CP violation inside the bubble wall

Ingredients: Higgs field H, @ scalar, 2 heavy Ny, SM SU(2)_-fermions Lg, and ¥X; light fermions
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Possible baryogenesis in our production setting?

Idea of baryogenesis with relativistic bubble walls
@ Out-of-equilibrium situation: X - N via relativistic bubble expansion
@ CP-violation: CP-violating phase in the yukawas y;q from interference tree-loop level
@ B-number violation: B or L-violating interactions
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Possible baryogenesis in our production setting?

Idea of baryogenesis with relativistic bubble walls
@ Out-of-equilibrium situation: X — N via relativistic bubble expansion
@ CP-violation: CP-violating phase in the yukawas y|q from interference tree-loop level

@ B-number violation: B or L-violating interactions

Phase transition induced leptogenesis

EWPT Baryogenesis with relativistic walls
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Phase transition induced leptogenesis
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Low energy baryogenesis
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R S O O A b T
Conclusion baryogenesis

Production of heavy states far away from equilibrium when fast walls

Interference between tree-loop level diagrams induces CP violation

1)high scale PT leptogenesis. Need

10°Gev _ v - 108Gey Y

& 15 (Easy to realise in toy models)

reh

@ 2) Low scale EWBG:
2TeV - Mg [ml, [ml, - 20 TeV

Necessary tuning for this scenario
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Relat|V|St|C EWPT Para meter scan [2207.02230]: Azatov, GB, Chackraborty, Vanvlasselaer, Yin,

I.  SOPT: there is never a barrier separating the
two minima

Il.  FOPT

111, Ultrarelativistic FOPT
Vw [ Tihcreasing Ans at fixed vs.

[- barrier even at T = 0 above the red dashed line]

IV. No PT: the system remains stuck in the FV
and never nucleates
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