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Introduction
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Figure: Particles of the SM

e Gauge theory that unifies the fundamental forces... most of them.

@ Able to predict many experimental data.
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SM Lagrangian

Lyve=La+Lyg+Lp+ Ly (1)

o L (Gauge sector)
o Ly (Scalar Sector)
e Lp (Dirac Sector)
e Ly (Yukawa Sector)
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Neutrino massess

Figure: SuperKamiokande
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Dark Matter

Figure: Gravitational lens
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Hierarchy of masses

fermion masses
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Figure: Hierarchy of masses
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SM Questions

e Why we have this hierarchy on the fermions masses?

o All the parameters on the flavour sector are arbitrary? Are
connected?
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Yukawa Lagrangian

Ly =Y{1QLi¢Dr; + Y QLidUr;j+
YiLpiglgj + H.C
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Ly =Y{QLi¢Dr; + YQLidUr,+
Y4LLidln; + Y LLibve; + L+ HC
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Considering the leptonic terms on the Yukawa Lagrangian

Ly D Y,Lridlr; +Y; Liiovgj + L + HC (4)

v
J
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© Model
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About the model

o Entension of the SM that introduces particles of ”flavon” types
and right handed neutrinos.

o Inspired by the Froggat Nielsen Mechanism

Ly D K§L2i¢le + }/;?L;iQEVRj +HC (5)

Ly, the doublet of SU(2) that agroups the left fermionic fields , Ir y vy
are singlets from SU(2). And ¢ it is de Higgs doublet.
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If we proposses a ” Yukawa Matrix at high energies”

DY
Yy = 3 20(@) 25y (@) (6)
Such that, taking the VEV
/ Y
(Vi) = TAZL @) (Zhy (0) = (7)

Where, Z;, y Zg are scalar fields transforming as triplets of flavor on
the fundamental of SU(3)p.
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Where:

iYa(z)Ta

Z;=e Ay Xz(l’) (8)

And if we rewrite the lagrangian

Ly D Liimg;¢le + L;ﬂ;;ﬂﬁm +HC (9)
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And taking his explicit form:

" )\l 71'1/)7\,(1)’1},, t iwajéz)Ta
}/l.. = K@ P XLl.(gL‘)XRj(ﬁL‘)e ¥
Applying the Baker-Campbell-Hausdorf we have:
T a(2)
Yz"l = X(XziXRj -1 Xw [TsziXRj])
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© Results
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Resultados

e Using Python language we write a code where we generate the
Yukawa matrix through the assignment of random parameters.

o x? parameter to filter data.
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We want to replicate the observables that we have
o Am3, ~ 2.515+0.027 x 1073
o Am3, ~7.42+0.21x 107°
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@ Conclutions
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Conclutions and perspective

Conclutions

Introducing this structure of flavon type to generate the Yukawa Matrix
it is possible to demonstrate that exists a common mechanism to
generate the textures whose eigenvalues are the masses of the fermions.

v

Perspective

It is necessary to improve our model. The next scenario is including
Majorana mass terms.
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