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Introduction

Standard Model
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Introduction

Fermion Mass Hierarchy (FMH)
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It is a ~ 106 difference!
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Introduction

Neutrino masses

-Standard model : Why aren’t you massless 7
-Neutrinos :




Introduction

The non-SUSY model
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TABLE — Non-universal X quantum number for Higgs fields.




Introduction

The non-SUSY model

It is an anomaly free model, but its supersymmetric
generalization would induce anomalies due to Higgsinos.
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Introduction

Particle Content

TABLE — Scalar content of the model, non-universal X quantum
number, Z, parity and hypercharge
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Introduction

Quark content

TABLE — Quark content of the abelian extension, non-universal X
quantum number and parity Z.
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Introduction

Lepton Content

TABLE — Lepton content of the abelian extension, non-universal X
quantum number and parity Z.
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Scalar sector

The potential
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Scalar sector

A seesaw implementation

A seesaw rotation through Vi = ( 1 (@M)T)
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Fermion Sector

Up-like quarks

In the (u,c,t,T) basis, the mass matrix reads :
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Fermion Sector

Down-like quarks

In the (d, s,b, J1, J2) basis, the mass matrix reads :
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Fermion Sector

Leptons
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Fermion Sector

Neutrinos

Left handed neutrinos couple to right handed and Majorana
neutrinos. The resulting mass matrix has a structure compatible
with inverse seesaw.

0 mL 0
My - mp 0 Mg ’ (17)
0 Mp My

ee en erT
Vg h2u h‘2u h2u .
en M KT 27
h2u h21/ h2z/ ’ (MD)

1
— (h’")l (Mar)ij = 5 Mij.
V20t 0 0 2

mp =

%\»

(18)

Neutrino masses are proportional to vo with contribution
proportional to 1/v;




Fermion Sector

Radiative Corrections
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Fermion Sector

Fermion sector

Overall, the fermion sector implies :
@ VU ~ My
® Uy ~ My, My, My,
@ Uy ~ Myja, Mg
° v;( ~mp, mg
o 3 massless states at tree level. Thus, radiative corrections
are needed.

@ Vg ~ My




Conclusions

Conclusions

@ The model is compatible with a 125 GeV Higgs boson.
o Heavy scalar singlets couple entirely to exotic fermions.

e Z, symmetry prevents scalar singlets to have an elevated
mass value.

@ A fermion mass hierarchy is justified due to the presence of
unobserved scalar particles with different VEV whose
couplings are restricted by a new gauge group.

o the 3 lightest particles are massless at tree level but receive
contributions at one-loop level

o Neutrinos justify their small masses because of a coupling
to heavy right handed and Majorana neutrinos leading to
an inverse seesaw mass generation.
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