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“To a great mind, nothing is little.”
Sherlock Holmes
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Un modelo con 53 y 4H (durante)

The Standard Model
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El problema del sabor
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El problema del sabor
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An heuristic S3 flavour model

A. Mondragén® and U. J. Saldana Salazar®
(a) Instituto de Fisica, Universidad Nacional Auténoma de México,
Apdo. Postal 20-364, 01000, México D.F., México.

May 14, 2013

Abstract

The Standard Model (SM) is extended to include, besides the massive nature of net
trinos, analytical and exact formulae for the mixing angles, of both quarks and leptons, i
terms of the corresponding mass ratios. In order to do so, first we add a discrete and nor
Abelian symmetrical group, S3, which describes a feature of indistinguishability of thre
objects, in this case all three flavours of each family couple equally to the gauge bosons
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2 Mixing angles in terms of mass ratios S —

In the 1980’s, it was experimentally noticed that the Higgs mechanism
masses and properties of the weak bosons. Since then, this was alread
people as an indication that the Higgs particle should exist. Now that
been mostly confirmed by the LHC then one is forced to ask questions ab
of all the renormalizable, gauge invariant, and Lorentz invariant new tern
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ofall tk quarks and leptons. In this work, we first revisit an §; model with only one Higgs electroweak doublet,
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On the possible relation of fermion masses and mixing

U. J. Saldana Salazar

June 18, 2014

Abstract

We study the structure of the Yukawa interactions. The mathematical meaning of

the masses, and the possible mathematical origin of the mixing matrix reparametrized
in terms of the masses. Somehow, with this, we try to address under what conditions

we can reparametrize the unitary matrices that diagonalizes the mass matrices with the
masses, as their singular values. Then, the latter would mean that mixing angles and

even possibly the Dirac CPV phase could be predicted by a simple extension of the SM
(at low energies).

under chiral symmetry transformations.
We wish to address now the question: given some structure of the masses what can we say

about the mixing matrix or other known Ehenomena?
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On the possible relation of fermion masses and mixing

U. J. Saldana Salazar

July 12, 2014

Abstract

We study here all the properties, or at least those which more interest us, of complex
matrices. Having in mind that we want to apply this knowledge to the understanding of a
possible relation between the fermion masses and the mixing angles, that is, between the
complex mass matrices and the left singular unitary matrices that help us to diagonalize
them.

our mass matrix is now approximately a second rank matrix to order osy/053. The final
expression can be written as,

which clearly shows the hierarchy and its relation to the rank of the matrix, and therefore, its
structure.
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5.5 Correcting rotations to the heavy limit

The uncertainty in the (23] element is small compare to 1, but not so small compare to the mean value

(50%). Nevertheless, the way in which it appears suggests, as these numbers refer to angles, that, we
could take it into account as a ould take it into account as a correcting rotation. That is, in the light mass limit, the corrections That is, in the light mass limit, the corrections

coming from neglecting the first family mass, could be taken into account by adding a rotation in the

23] sector by the angle
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Hierarchical masses
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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?,
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PMNS (our predictions)
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0.0234 + 0.0020,
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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









Conclusiones

+ La actitud de “querer entender” lo vuelve a uno INVESTIGADOR.
+ Enfrentarse a un problema es un proceso:

+ Conocerlo,

+ Entender su objetivo

+ Trabajarlo queriendo entenderlo.

+ Hay que buscar un equilibrio entre la vida académica y la personal.

+ El Modelo Estdndar tiene mucho atn por ser entendido, solamente
pide que quien lo mire lo haga con nuevos ojos.




Nature (Physics)
Mathematics reveals its secrets only

to those who approach It with pure
love, for its own beauty.
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