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Plan of the talk

e Introduction
e The low-scale seesaw model

* Phenomenology of extended seesaw :

— charged Lepton Flavor Violation (cLFV)
— Neutrinoless double beta (Ovf3f) decay

— Leptogenesis

e Summary
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e The nature of the neutrinos : Dirac or Majorana ???

1% e Is there lepton number violation (LNV) in the theory? If so, at
what energy scale does it occur?

\

Existence of the BSM frameworks.
Aim :

* General consideration of Effective Field theory (EFT) approach : if there are experimentally

observable signatures in neutrino less double beta (Ov/f) decay and the lepton asymmetry
generated only by the right-handed neutrinos, the thermal leptogenesis is likely to be unviable.

e However, in the context of low-scale resonant leptogenesis, one can obtain the observed

baryon asymmetry and observable signatures of Ov/3f decay in the presence of additional
sterile neutrinos.
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The Low-scale Seesaw

Inverse Seesaw Mohapatra, Valle, 1986
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» We find that for 2 keV < u < 10 MeV, the predicted branching ratio of 4 — ey is within the reach
of future experimental searches.




Neutrinoless double beta (Ovf) decay

e |n order to probe Majorana nature of massive neutrinos and LNV signatures, we need to study
Ovpf decay: (A,Z) - (A, Z+2)+ 2e".
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Standard Mechanism Heavy BSM mechanism
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e We find that for 4 < 10 MeV, the predicted Ovff decay is within the reach of
experimental searches.




Leptogenesis

* The Majorana nature of neutrinos allows us to explore the possibility of leptogenesis in
the model.
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* Presence of the new particles in the model results in an additional contributions to CP
asymmetry as well as washout.

e For the three benchmarks BP1, BP2 and BP3, with the right handed neutrino masses around
10 TeV, we get the correct baryon asymmetry of the universe, 175 = (6.12 = 0.04) X 10719,



Summary

* The extended seesaw is very simple yet a powerful mechanism for neutrino masses.

* In this framework, the neutrino masses are suppressed by the extended seesaw
parameter, u, rather than introducing fine-tuned Yukawa couplings in other neutrino
mass generation mechanisms.

* |n the context of low-scale resonant leptogenesis, one can obtain the observed baryon

asymmetry and observable signatures of O/ decay in the presence of additional
sterile neutrinos.

e \We have shown that the MeV- scale sterile neutrinos is sensitive to KamLAND-Zen
experiment, and future ton-scale experiments offer potential signals while maintaining
viable resonant leptogenesis.



Thank You!

Comments, gquestions, Suggestions!!!
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