Neutrino masses and Hubble tension via

a Majoron in MFV
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A Majoron (w) coupled
to neutrinos may lower
the tension to 2.5 if its
mass and coupling
satisfy (3]

Local and early Universe
observations fail to
agree in the
determination of H,. The

tension stands curently
a the 4-6¢ level. (1,2 m, € [0.1,1] eV
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We extend the SM with 3 right-handed neutrinos, N, and a complex
sealar, y. Their lepton number charges, —L, and L, are a priori free.
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The Majoron mechanism
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The features of the model depend crucially on the lepton number assignments. We consider two main (non-renormalizable) cases*:

1 1 0.1-2 TeV (0.5-1.4)x10-4 3.5-200 MeV (1.4-11)x103TeV | 2.5x10-10-1,4x10-8

1 2 0.05-1 TeV (2.4-11)x10-7 35-700 GeV (1.4-6.5)x105TeV | 7.1x10-14-1,4x10-12

“The renormalizable cage (Ly = — 1, L, = — 2) would need a fine-tuned neutrino Yukawa, %2/%  ~ 107'3. The option L, = L, = — 1 predicts e, > 1 and ig aleo digregarded.

MFEV embedding

An MFV framework, based on flavour symmetries,
could offer solutions to several problems. (4.5
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a Majoron couplings. Both cases NR1 and NR2 are allowed.

v/ Loop suppression in couplings to y and e, escaping CAST and
Red Giants bounds.

v Bounds from Majoron emission in Ovff not strong enough.

e Heavy neutrinos. Conseqguences in experiments and cosmology
| | gh = U(l) >< u(1)
v’ Potentially testable in both cases NR1 (at beam dumps) and
NR2 (at colliders, although small mixings hinder detection). ,§<°°
>
2 Too long-lived in case NR1: its decay products would spoi N
BBN predictions.
e Scalar sector. The radial part of y and the Higgs mix with an

Hubble Flavour and

. L M? — M} tension neutrinos
angle 8. The quartic coupling is given by g = — " $in20.
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2 ’ \(m«\“‘l / _ % % We have explored an SM extension consisting of 3 RHNs
‘EE .- and a new scalar, that breaks lepton number symmetry.
’ Two LN choices could provide an improvement of the
Hubble tension, via a Majoron, and an explanation for

neutrino masses. Both choices satisfy experimental
constraints. This model can be included n an MRV
framework that possibly solves other open problems of the
SM, such as the flavour puzzle or strong CP.
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/ Room for interesting model features: no fine tuning in g needed

for values of v, predicted by cases NR1 and NR2.

Phenomenological signatures




