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Furry,  1 939

Brief background

Experiments:
background, exposure, energy 
resolution
Theoretical difficulties：
• The production mechanism 
• Calculation of nuclear matrix 

elements (NME)

Mayer, 1 935; first detected in 1 987 by 
Moe

Majorana, 1 937

Agostini et al. 2202.01 787
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Formula (light neutrino exchange mechanism)

Quenching effect: correct the NME by q2 and the decay rate by q4 
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Agostini et al. 2202.01787

Motivations：

 Interpreting the constraints/sensitivities on �휷휷 of current/future 0νββ 
experiments

 Checking the possibilities of discriminating NME models in future 0νββ 
experiments

Long- range nuclear matrix element (NME)
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Long- range NME

Agostini et al. 2202.01787
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Short- range NME

Phys. Lett. B 823 (2021 ) 1 36720

Agostini et al. 2202.01 787

Cirigliano et al , Phys.Rev.Lett. 120 (2018) 20, 202001
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Current constraints:
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Current constraints: Setups of future experiments:
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Sensitivities to (q2m휷휷)True at 3σ:
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m휷휷=0, T=10 yr

Sensitivities to (q2m휷휷)True at 3σ:

The significance of observing one positive signal:
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(∆�풊�
� ) as function of q2m휷휷

  i=Q2

(q2m휷휷)True=40 meV(q2m휷휷)True=10 meV
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Discrimination without short- range NME
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The contours of (∆�풊�
� )min as function of the exposure time T and (q2m휷휷)True

without short- range NME
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Discrimination with short- range NME, T=10 yr

(q2m휷휷)True=10 meV

(q2m휷휷)True=40 meV
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Conclusions and outlook

 NME uncertainties due to the SRI may lead to the bound on q2mββ 

varying by a factor of order 1 0

 Promising discrimination of different NMEs if (q2mββ)True > 40 meV， 

positive SRI and 10 year exposure

 From 0νββ to mββ : improving the calculations of NME

 From 0νββ to discriminating NME models: more input of mββ 

Which way is faster? 
(the first?)
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Conclusions and outlook

 NME uncertainties due to the SRI may lead to the bound on q2mββ 

varying by a factor of order 1 0

 Promising discrimination of different NMEs if (q2mββ)True > 40 meV， 

positive SRI and 10 year exposure

 From 0νββ to mββ : improving the calculations of NME

 From 0νββ to discriminating NME models: more input of mββ 

Which way is faster? 
(the first?)

Thanks for your attention!
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Backups
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From EFT to Nuclear Matrix Element (NME)

Cirigliano et al., J.Phys.G 49 (2022) 1 2, 1 20502

Naive Dimensional 
Analysis(NDA) 

problem

Cirigliano et al , Phys.Rev.Lett. 120 (2018) 20, 202001
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The contours of (∆�풊�
� )min as function of the exposure time T and (q2m휷휷)True
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�휷휷
푻풓�� corresponding to discrimination at 3� (with SRI)
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�휷휷
푻풓�� corresponding to discrimination at 3� (with SRI)
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푻풓�� = 40 meV
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