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Electroweak baryogenesis and low-scale seesaws
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Scalar potential

Tree level
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Scalar potential

One-loop - Finite temperature effects
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Nucleation
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Nucleation
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Constraints on scalar mixing
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Constraints on scalar mixing
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Constraints on scalar mixing
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Comparison w/o neutrinos
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Comparison w/o neutrinos
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Results

Higgs decay to heavy neutrinos
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Results

Higgs decay to heavy neutrinos
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Higgs signal strength measurements
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Higgs decay to heavy neutrinos
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Results

Higgs decay to heavy neutrinos
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Results

Higgs decay to heavy neutrinos
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Results

Higgs decay to heavy neutrinos
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Conclusions

Early Universe

EW baryogenesis with heavy neutrinos at ©(100) GeV could explain the BAU

Successful nucleation translates into a large reduction of the parameter space

Early Universe evolution is not affected much by v-scalar interactions

Scalar dynamics sets the sum of Yukawa couplings,
setting how hierarchical neutrinos can be
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Conclusions

Phenomenology

We could tell apart the case of just a singlet scalar or a non minimal dark
sector in colliders

Thanks to scalar mixing, heavy neutrinos could be copiously produced in
Higgs decays — Higgs signhal strength measurements

Direct searches for a signal with prompt /N decays or displaced vertices other
than the usual Drell-Yan production should provide better constraints
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Conclusions

Phenomenology

We could tell apart the case of just a singlet scalar or a non minimal dark
sector In colliders

Thanks to scalar mixing, heavy neutrinos could be copiously produced in
Higgs decays — Higgs signhal strength measurements

Direct searches for a signal with prompt /N decays or displaced vertices other
than the usual Drell-Yan production should provide better constraints

Thank you!
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Electroweak baryogenesis with new physics

Electroweak baryogenesis‘

Shaposhnikov, Nucl. Phys B287 (1987)

CP violation.f A mat

— p New sources of CP violation|
B + L violation from sphalerons Tight bounds from the electron’s EDM‘

Kuzmin, Rubakov & Shaposhnikov, Phys. Lett. 155B (1985) 36 _
ACME Collaboration, Nature 562 (2018)

Introduce CP in some dark sector

1. order-phase-transition
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r masses In low-scale seesaws

Bounded by EW precision
and flavour observables
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Inverse Seesaw m, ~ ;0

Gonzalez-Garcia & Valle (1992)
Malinsky et al., arXiv:0506296
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Electroweak baryogenesis and low-scale seesaws
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arXiv: hep-ph/9611227
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Avold electric dipole
moment bounds
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Hierarchical heavy neutrinos
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Flavoured CP asymmetries
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Strong GIM cancellation
___— when summing over flavours
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Diffusion equations

Flavoured scenario
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Effect of vev profiles
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Effect of vev profiles
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Scalar potential

Finite temperature effects

J. R. Espinosa, T. Konstandin & F. Riva, arXiv:1107.5441
M. Quiros, arXiv:hep-ph/9901312
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Scalar potential
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Nucleation
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S. Coleman, Phys. Rev. D (1977)
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Results

Higgs trilinear coupling
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Deviation in Higgs boson trilinear .
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Results

Higgs trilinear coupling
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Results

Nucleation + constraints on cos ¢
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Results

Nucleation + constraints on cos ¢

Stability of EW minimuml
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Results

Higgs decay to heavy neutrinos
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