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Matter-antimatter asymmetry
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Sakharov conditions to generate the BAU [1] = C and CP
violation, B violation, out-of-equilibrium conditions.

Not enough CP in the SM or a strong 1%’ order phase transition
Need for BSM Physics

CP asymmetries and diffusion

Interactions with the bubble wall produce an imbalance of
particles over antiparticles if there is CP violation. There is a
strong GIM cancellation when summing over flavours the
reflection and transmission rates
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If the rate for Yukawa interactions [3] which naturally depend
on flavour is faster than the sphaleron rate, then we need to
follow the diffusion of the individual flavoured asymmetries
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2. Add new sources of CP violation in a dark sector

Ingredients for CP violation from neutrinos?
Electroweak Baryogenesis £ > — LY, HNg = Ni¢pYyNg + h.c. = V(¢*¢p, H'H)
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1. Include new scalars to trigger 1% order phase

transition | o 1
In low-scale Seesaw mechanisms, the mixing 0 = m,M

to avoid strong constraints from EDM [2] can be large, where m, = VHYU/\/E and M = v¢Y A

F_ | b allowing for potentially large CP violation
Inal baryon asymmet :

| ryon asy Y Effect of the vev profiles
Explain the BAU while satisfying the bounds on @ [4].

In the upper panel we show contours of constant BAU as The vev of the scalars change along the bubble walls, and
a function of the mass and Yukawa coupling. the functional dependence can impact the final asymmetry
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