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Summary of the presentation

 The light neutrino mass problem: 
Majorana or Dirac?

 Current experimental limits and 
sensitivities.

 The half-life for nuclear double-beta 
decay processes.

 Nuclear matrix elements and their 
sensitivity.

 Concluding remarks
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The light neutrino mass problem

 The standard model of electroweak interactions 
sees light neutrinos as members of the 
left-handed doublet and without mass.

 The neutrinoless double-beta decay, if it is 
observed will demonstrate the need to go beyond 
the standard model to accommodate massive 
neutrinos in right and left doublets.

 Massive neutrinos will then be Majorana particles 
(thus identical to their antiparticles).

 If it is so then right handed currents (and bosons) 
should be added.
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Neutrino mass eigenstates and 
hierarchies
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Basic notions on the decay
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Allowed values for each hierarchy
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Mass hierachies
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Experiments (R&D)
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Nuclear matrix elements
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Nuclear matrix elements
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Nuclear matrix elements
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Nuclear matrix elements (corrected  for 
Jastrow short range correlations)
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Nuclear matrix elements (corrected for 
nucleon-nucleon correlations)
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Nuclear matrix elements: ratios 
between model predictions
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Nuclear matrix elements: transitions to 
excited states.
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Nuclear matrix elements (range of  
theoretical overall values)
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Extracted electron-neutrino mass
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Conclusions

 Current experiments may soon reach 
sensitivities in the range needed to check 
the claims of positive signals of 
neutrinoless double beta decay.

 Best limits for are of the order of 
   <m> < 0.4 eV
 The dispersion of the values of the 

nuclear matrix elements have been 
strongly reduced.

 Next generation of experiments (today in 
R&D) may found the answer to the 
neutrino mass problem (hopefully).
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