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Introduction
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The model: 2 loops Inverse Seesaw

| i IR vie Nem Qe S ¢ p o

SUB)c[ 1 1 1 1 1 1 1 1 1
su2, | 2 1 1 1 1 1 2 1 1
Uy | -2 -1 o0 0 0 0 0 0 0
unx |11 1 -1 -1 0 0 0 -1
Z3 0 0 0 0 -1 -1 0 -1 0

Cuadro: Charge assignments of leptonic and scalar fields of the model
under the group G. Here k =1, 2.

Mass matrix for the neutrino sector
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This allow us to have O(1) Yukawa couplings with
Vo Vo minimal particle content and symmetries.



The model: 2 loops Inverse Seesaw

> We explored two DM candidates scenarios, where p is the
scalar DM and 2 is the fermionic one

» Some of the physical masses can be derivate directly from the
scalar potential and as a consequence of the spontaneous
breaking of the global U(1)x symmetry, we have the masses
of the CP even and CP odd part of p degenerate
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(some) RESULTS



Charged Lepton Flavor Violation

We study the charged lepton flavor violation processes due to the
mixing between the light active and heavy sterile neutrino of the

model. ) )
The branching ratio for the one-loop
decay /; — [y is given by the
following diagrams:
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Scatter plot between the branching ratio of the w

process (. — e~ and the mass of the lightest
Majorana neutrino, considering different values of
the mass of the heaviest Majorana neutrino. m NE NE e




Charged Lepton Flavor Violation

Mee [MeV]

» QOur model can indicates the nature of the neutrino: a Majorana
neutrino due to the effective Majorana neutrino mass parameter of
the neutrinoless double beta decay (0vf35).

This observable depends on the mixing and mass of the light-active

neutrinos.
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Correlation plot between the effective mass of the neutrinoless double beta decay and a) CP violation phase, for
different values of the mixing angle sin? 613 (reactor) and b) for the mixing angle sin? 01 (solar).




Scalar Dark Matter: Direct Detection
For the scalar DM candidate we have contributions from
annihilation processes in SM particles and for diagrams of
annihilation processes in o particles.
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Fermionic Dark Matter: Direct Detection
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where ppps—p, is the reduced
mass and gzg, is the effective
coupling between DM and the
Higgs.



Conclusions

» Neutrino masses can be generated via two loop level inverse
seesaw

» Qur work favors the normal neutrino mass hierarchy, due to
the relationship between the effective Majorana neutrino mass
parameter mee, the mixing angle and CP violation phase

» The BR of the process 1 — e« for the lightest Majorana
neutrino is below the current experimental limit, which is in
line with the sensitivities that MEG |l and COMET would

obtain

» Dark matter fermionic and scalar, can be accommodated in
the 2 loops inverse seesaw model
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EXTRA SLIDES



1607.08461 SM diagrams
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Figure 1. Diagrams contributing to ¢;¢; annihilation to SM particles (i = {1,2} in two component
set up).



1607.08461 equations
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1607.08461 other diagrams and equations for m, > m,
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Neutrinoless double beta decay
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The effective Majorana neutrino mass parameter is given by

2
mgp = Z m,,j Uej
J

where Ugj and m,; j are the PMNS mixing matrix elements and
the Majorana neutrino masses, respectively.
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