The Standard Model cannot account for the
observed baryon asymmetry of the Universe (BAU)

Low-scale leptogenesis with

3 right-handed neutrinos

in collab

Michele Lucente*
oration with A. Abada, G. Arcadi, V. Domcke, M. Drewes and J. Klaric

UCL

Université
catholique
de Louvain

Yap = (8.6 £0.01) x 10~

BARYOGENESIS FROM STERILE NEUTRINO OSCILLATIONS: low scale (freeze-in) leptogenesis

Akhmedov, Rubakov, Smirnov (1998)

Type-1 seesaw mechanism: SM + gauge singlet fermions N
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- Complex Yukawa couplings F as a source of GP
+ B from sphaleron transitions until Tew = 140 GeV

» sterile neutrinos deviations from thermal equilibrium
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Parameters for this point

25%107° +6.14x108; 1375x1077 =130%x10%; —-80x10°+1.170x1077 ¢
F=|-9.16x10%-567x10%i —196x1077 +1.57x1077i —-156x107 —=1.51x107"7i
—64x108-182%x107i —-4.60x107+6.7x10%i —2.1x10%-390x107"7i

M1=183GeV M, =365GeV M3 =48.1 GeV

> Conversely, accidental cancellations are

masses are protected at each perturbative order

unlikely to happen both at tree and 1-loop level

beta decay effective mass within experimental reach

A degeneracy in the mass spectrum enhances the

asymmetry, but it is not a necessary condition

The tree-level neutrino mass scale is an indicator

of the amount of fine-tuning of the solution

*Center for Cosmology, Particle Physics and Phenomenology (CP3), Université catholique de Louvain - 1348 Louvain-la-Neuve (Belgium)

No fine-tuning is required




