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What do we know on neutrino masses?

Neutrino oscillations

For two families!
eV sensitivity depending
on the scales L, E
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Gonzalez-Garcia et all, arXiv:1209.3023 (2012)
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What do we know on neutrino masses?

Quantum numbers

Singlet!

Neutrinos can 
be Majorana

Other fermions are charged, so
they can not be self-conjugated

Neutrino oscillations can 
not test the

 Majorana character
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About Lepton Number Violation

Accidental from
gauge symmetry

Majorana neutrinos...

LNV !

Where to look
for LN violation?

decay
Testable at 
the LHC ?
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Neutrinoless double beta decay
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Neutrinoless double beta decay

Decay rate

Current
bounds

J. Beringer et al.
 [Particle Data Group]
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     Are neutrinos Dirac or Majorana?

     What are the absolute mass and 
    the hierarchy?

     Why so small?

     Is CP violated in the lepton sector?
 
    Which is the new physics behind LNV?

    Could it be probed at the LHC?

So, open questions

??
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Effective approach

Neutrino masses
and 

Low energy
process

E ~ MeV

Effective
approach

Respect local symmetries

Involving SM gauge bosons
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LNV operators

x

x

decoupling
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Tree level 
neutrino mass

del Águila et all, 
arXiv:1204.5986 (2012)
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LNV operators

Triplet

Doublet

Singlet

From neutrinoless double 
beta decay bounds!del Águila et all, 

arXiv:1204.5986 (2012)

(at higher order)
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Can we look for a doubly charged singlet?

Same sign leptons!

Yukawa-like
coupling

CMS PAS HIG-2011-007
'2011

Not a LNV signal

(Displaced vertices?)
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LNV signal?
Effective
vertex!

very
suppressed!
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Custodial 
symmetry

Sizable if the leptonic
coupling is small
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Look for two same
sign leptons and

- 1l 2j ET

- 4j

/

~ 15 events

Less than 1 
event
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Conclusions

-   There are still open questions on neutrino masses            
and  LNV

-   Effective theory description of low energy processes 

-   LNV described by just three effective operators

-   What is the new physics? 

-   Time to LHC studies
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Thank you for 
your attention!

  Mikael Chala, Universidad de GranadaIV CPAN DAYS
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