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Very Brief Motivation

�   The recent LHC results seem to indicate that the Higgs mechanism, 
with                   GeV, is the responsible of the mass generation of 
the SM particles.

�   However, the origin of light neutrino masses, which existence is  
supported by neutrino oscillation experiments, still remains unknown.

�  Although the light neutrino masses could also be generated through the 
Higgs mechanism, their smallness in comparison with the SM particles 
calls for a more natural explanation.

ATLAS, CMS 2012



 



 



 









































  

Is there any other case  in wich 

the sterile  neutrinos 

can  dominate the decay rate ?

JLP, Pascoli and Wong
ArXiv:1209.5342 (PRD 87, 093007 (2013))







  

Parameterization

In the appropriate basis, without loss of generality 

decay rate should depend on them

Also light majorana masses

























  

�  Quasi-Degenerate havy spectrum (ISS limit): 

It can take place in two limits:

Mohapatra, Valle 86;  Branco, Grimus, Lavoura 89 

Sterile Neutrino signal



  

�  Quasi-Degenerate havy spectrum (ISS limit): 

It can take place in two limits:

�  ''Hierarchical'' heavy spectrum (ESS limit): 
Kang, Kim 2007; Majee, Parida, Raychaudhuri 2008  

Mohapatra, Valle 86;  Branco, Grimus, Lavoura 89 

Sterile Neutrino signal







  

Conclusions

� Contributions of light and heavy neutrinos should not be treated as if they 
were independent:

- Light contribution usually dominates the process.

- Much  stronger constraints  on heavy mixing obtained considering 
relation between light and heavy degrees of freedom

- If all extra states are in the light regime: strong cancellation leads to an 
experimentally inaccessible result.

Data available @ 
http://www.th.mppmu.mpg.de/members/blennow/nme_mnu.dat  

�    Computed the NME as a function of the mass of the mediating 
   fermions, estimating its relevant theoretical error.

�  Same phenomenology for the type-II and type-III seesaws as for the 
type I seesaw.

Blennow, Fernandez-Martinez, Menendez, JLP. arXiv:1005.324



  

Conclusions

�    Sterile neutrinos can give a signal in 0���  decay. This basically 
requires a hierarchical spectrum with (at least) one sterile neutrino lighter 
than the 0  decay���  scale (around 100 MeV) and (at least) other sterile 
neutrino heavier than 100 MeV.
Blennow, Fernandez-Martinez, Menendez, JLP. arXiv:1005.324

�    Even if the light neutrino contribution cancels out at tree-level,  a 
measurable heavy neutrino contribution requires to introduce violation of 
L through the heavy sector, which appears naturally at the one-loop 
level making very difficult a dominant heavy contribution. 
JLP, Pascoli and Wong,  arXiv:1209.5342 



  

Thank you!
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