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We have got important results!

• The NUMEN collaboration is interested to extract the Double Charge Exchange nuclear
matrix elements.

• We have published the First theoretical article on Double Charge Exchange:

Heavy-ion double-charge-exchange and its relation to neutrinoless double-β decay,
Santopinto, H. García, R.I. Magaña Vsevolodovna, J.Ferretti,Phys. Rev. C98 (2018)(R)
061601
for the INFN NUMEN experiment.

• In particular, we have demonstrated for the first time the possibility to factorize the
Double Charge Exchange (DCE) nuclear matrix elements from the reaction part and the
possibility to use them to put constraints on neutrinoless double beta decay matrix
elements.



Heavy-ion double-charge-exchange and its relation to neutrinoless double-β decay
Santopinto et al., PHYSICAL REVIEW C 98, 061601 (R) (2018)

l The amplitude between ground states can be computed as follows
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We have shown that there is linear correlation between total nuclear matrix 
elements of 0νββ-decay and Double Gamow Teller in DCE using IBM:
Santopinto et al., PHYSICAL REVIEW C 98, 061601 (R) (2018)
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Double Charge Exchange Experiment

Canditates isotopes: 48Ca, 82Se, 100Mo, 124Sn, 128Te, 130Te, 136Xe, 148Nd, 150Nd, 
154Sm, 160Gd,198Pt .
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• Since we have developed during 2019 and 2020 a code for IBFFM (odd odd nuclei) and 
implemented Machine Learning methods to fit the odd odd spectrum (R. Magana), we are now 
able to describe odd odd nuclei and ( but also even odd or odd even as a sub- product ).

• Moreover we have developed for the first time the formalism for one body transion density for 
IBFFM (Excellent work done by Ruslan Magana!), that has to be completely finished during the 
2021 and tested (2021 project : finish and test). This is the key ingredient that in the next years  
it will be plugged inside the Catania-Lenske reaction code that is necessary for the all the details 
of the NUMEN experiment.

• This is an important result that opens the way to many applications useful for the INFN-NUMEN –
exp but also for other INFN experiments present in INFN-GE like neutrino less without closure, 
double beta decays exp., Torio exp. ( in the case IBFM (even-odd))
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