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Neutrinoless double beta decay

● Supports for finite neutrino mass
● Provides an absolute scale of neutrino mass
● Dirac or Majorana character is fixed
● Quantum lepton number is not conserved



  

Neutrinoless double beta decay

● Supports for finite neutrino mass
● Provides an absolute scale of neutrino mass
● Dirac or Majorana character is fixed
● Quantum lepton number is not conserved

Physics beyond Standard Model:
 Right handed currents
 Sterile neutrinos
 ...



  

Theory of the double beta decay



  

The interacting boson model

● Bosons as building blocks
● Suitable to describe collective 

degrees of freedom 
● Moderate model space
● Phenomenological character

0+

2+



  

The microscopic IBM: IBM-2



  

IBM-2 and Shell Model



  

Structure of the S and D pairs

● Single particle energies extracted from 
experimental spectra

     

●     fitted to reproduced experimental E[  ] of 
semimagic nuclei with only 2 nucleons active



  

  ββ decay transition operator



  

IBM-2 DBD calculation

Single Particle EnergiesSingle Particle Energies

S.D.I. CalculationS.D.I. Calculation

Structure Coefficients
of S and D pairs
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of S and D pairs

Mapping coefficients
of the transition operator

Mapping coefficients
of the transition operator

Experimental data:
spectra, EM transitions, ...

Experimental data:
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IBM-2 wavefunctionsIBM-2 wavefunctions

Bosonic matrix elements:Bosonic matrix elements:



  

Results

J.Barea, J. Kotila & F. Iachello, PRC91,034304(2015)



  

Occupancies in the IBM-2

Updated Single Particle Energies



  

Occupancies for A = 76



  

Neutrinoless DBD, light ν



  

Changes in the S.P.E.



  

Occupations for 130Te



  

Evolution of the NME for A = 130



  

Occupations for 150Nd



  

Evolution of the NME for A = 150



  

Summary

● Double beta decay has been and still continues 
providing a source to get new methods in nuclear 
theory and also in experiments 

● IBM provides a framework where the DBD 
matrix elements can be calculated in a simple 
way.  

● There is still a lot of work to do respect to how to 
incorporate key correlations in the wave-
functions or extend the transitions to other 
mechanisms.
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