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PROBING  DECAY BY  DECAY0νββ 2νββ
▪  decay also correlated with  decay2νββ 0νββ
▪ We can use existing data to estimate -decay NMEs with uncertainties0νββ

9

Jokiniemi, Romeo, Soriano, Menéndez, Phys Rev. C 107, 044305 (2023)
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OUTLINE
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	 1	 Introduction to double-beta decay

	 2	 Charge-exchange reactions as a probe

	 3	  Muon capture as a probe

	 4	  Summary and Outlook
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jα† = Ψ̄[gV(q2)γα + igM(q2)
σαβ

2M
qβ − gA(q2)γαγ5 − gP(q2)qαγ5]Ψ
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▪ Significant interaction dependence

▪ The  interaction 
with the subleading 3N term (E7) 
most consistent with experiments 
Girlanda, Kievsky, Viviani, Phys. Rev. C 84, 014001 (2011) 

NN − N4LO + 3N*lnl
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▪ The results are comparable with earlier 
NCSM calculations with more 
phenomenological  interactions 
A. Hayes et al., Phys. Rev. Lett. 91, 012501 (2003)
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NN − N4LO + 3N*lnl

▪ The results are comparable with earlier 
NCSM calculations with more 
phenomenological  interactions 
A. Hayes et al., Phys. Rev. Lett. 91, 012501 (2003)

▪ 3-body forces essential to reproduce 
the measured rate
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▪ Rates obtained by summing over ~50 final 
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▪ Summing up the rates up to ~20 MeV, we 
capture ~85% of the total rate in both  
and  

12C
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▪ Rates obtained by summing over ~50 final 
states of each parity

▪ Summing up the rates up to ~20 MeV, we 
capture ~85% of the total rate in both  
and  
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16N

▪ Better estimation of the total rates using the 
Lanczos strength function method underway
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▪ We found correlations between the nuclear 
matrix elements of  decay and DGT 
reactions and  decay 

▪ Ordinary muon capture on light nuclei is well 
described by ab initio nuclear theory 

0νββ
2νββ
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▪ Consistent study of the EFT corrections to 
 decay in an ab initio framework 

▪ Extend the ab initio studies on muon capture 
in heavier nuclei including exact two-body 
currents

χ
0νββ
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