I never made one of my discoveries
through the process of
‘rational thinking.
. ~Albert Einstein
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Conclusiones

..Cual es la escala de masas del neutrino?
. Cual es la jerarquia de masas?
. Existe violacion de CP en el sector leptonico?

.,Cual es la naturaleza del neutrino: Dirac 6
Majorana?
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Outline

The four mass ratios parametrization

The flavor-blind principle*

Conclusions



State-of-the-Art:

“We are struggling to find clear indications that can
point us in the right direction. Some people see in this
state of crisis a source of frustration. I see a source of

excitement because new ideas have always thrived in
moments of crisis.” G. Giudice (CERN, 2016)
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Summary or logical construction

SM's free parameters — Fermion masses and
mixing parameters = GST — Arbitrary Yukawa
matrices = ? = Schmidt-Mirsky approximation
theorem —» m3 >> m2 >> ml - systematical
procedure = Construction of the mixing
matrices = Discussions of ansatz — Study of
complex phases = Agreement between
theoretical and experimental mixing matrices
(quarks and leptons) = Neutrino masses — Two
opened questions (A & B) » B = Study of GST
relation = Flavor-Blind principle = ?
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MixanEABATANICIETS

a=u,cfb=d,v
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- MixdnESPArAMERHZANONS

V = LoL)a—t,ef b=d,v
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Hierarchical masses
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CKM (other authors)
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PMNS (Neutrino masses)

NH: Amj, = +2.457 £0.002 x 10~
IH: Am2, = —2.448 £0.047 x 1072 eV?,

Am3, = 7.507019 x 107°eV?,

0.0041 + 0.0015) eV,
(0.0096 =+ 0.0005) eV,
0.050 & 0.001) eV.




PMNS (our predictions)
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 Cuales ] eal ol trin o Diraed
—Majerara?—

+ Flavor puzzie



If you can’t explain it simply, you
don’t understand it well enough.

— Albert Einstein




Coneliisions

The hierarchy in the masses provides the simplest way to study fermion mixing
We have built a new mixing parametrization using four mass ratios
The flavor puzzle is understood as a direct consequence of the fermion masses

For the parametrization it was necessary to use the
Schmidt-Mirsky approximation theorem

Application of this theorem was equivalent to ask Minimal Flavor Violation
We found an excellent agreement in the quark mixing sector (CKM)
Application to the lepton sector provided the absolute value of neutrino masses

(which gave an excellent agreement to the PMNS matrix) and pointed to which 2-3
octant



Thanks for your
attention!

“The intuitive mind is a

sacred gift and the
rational mind is a faithful
- servant.
'We have created a society
' that honors the servant
_,'_'émd has forgotten the
- gift.”
~Albert Einstein~
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Coneliisions

The hierarchy in the masses provides the simplest way to study fermion mixing
We have built a new mixing parametrization using four mass ratios
The flavor puzzle is understood as a direct consequence of the fermion masses

For the parametrization it was necessary to use the
Schmidt-Mirsky approximation theorem

Application of this theorem was equivalent to ask Minimal Flavor Violation

We found an excellent agreement in the quark mixing sector (CKM)

Application to the lepton sector provided the absolute value of neutrino masses
(which gave an excellent agreement to the PMNS matrix) and pointed to which 2-3

octant

The study of the flavor-blind principle provided a way to understand origin of the
sequential Yukawa terms noticed in the study of the four mass ratios parametrization
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