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The curious case of Mr. Neutrino

The Standard

Fermi's theory of
Model of Particle

weak interactions

1930 and beta decay Physics
Pauli's hypotesis: 1934 Discovery of the ~ 1960/1970
"what if the missing energy neutrino by

is carried off by an otherwise Cowan & Reines

invisible particle?"
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Neutrinos: an overview

v Neutrinos are assumed to be massless particles in the SM

* No right-handed neutrino vp

> Minimal lepton sector
> Accidental lepton number conservation

v There are three different neutrino flavors: electron-, muon- and tauon- neutrinos

* Their mass eigenstates do not correspond to the flavor ones
* Mass eigenstates evolve in time via the Schrodinger equation

* Flavor neutrino states oscillate

= Neutrinos must have a non zero mass!
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Neutrino masses and mixing

Mass hierarchies

Valencia, 12/12/2025
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Fermion mixing

Leptonic PMNS mixing matrix




My research focus
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Parametrisations
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Radiative Neutrino
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