
Distinguishing different 
neutrinoless double beta mechanisms

(+ a 0νββ tool) 

Oliver Scholer
scholer@mpi-hd.mpg.de

Max Planck Institute for Nuclear Physics, Heidelberg

2021 Phenomenology Symposium May 2021



scholer@mpi-hd.mpg.de Distinguishing different neutrinoless double beta mechanisms 2

0  mechanisms -νββ  Standard 
Classification

a) mass mechanism

b) long-range

c) ignore

d) short-range
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EFT Approach

Goal: Describe 0   in terms of a limited set of EFT operatorsνββ

Low-Energy decay process  use LEFT → (no light new physics!)

 “→ Master-Formula” framework [Cirigliano et al. ArXiv:1806.02780]

Wilson Coefficients + 3 numerical inputs (NMEs, PSFs, LECs)
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EFT Approach

32 different operators

1 mass mechanism (dim 3)

7 long-range (dim 6,7)

24 short-range (dim 9)

 →Goal: experimentally distinguish 
  among these 32 operators
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How to distinguish?

Assume only 1 operator at a time

3 different observables in decay experiments

1) Half-Life

2) Single Electron Spectra

3) Angular Correlation
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1) Half-Life  Ratios→

Study Ratios of Half-Lifes [see Deppisch and Päs arXiv:hep-ph/0612165]

Distinguish 2 operators i, j by                                  study different lepton currents

                                                                                Study different quark currents

Distinguish from mass mechanism (i.e. identify existence of non-standard mechanisms)

 →
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1) Half-Life  Ratios→

12 Groups of distinguishable operators (depends on unknown LECs!)



scholer@mpi-hd.mpg.de Distinguishing different neutrinoless double beta mechanisms 8

1) Half-Life  Ratios→

12 Groups of distinguishable operators (depends on unknown LECs!)

Preliminary results, soon to be published...
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2) + 3) Phase Space 
Observables

Angular Correlation and Single Electron Spectra result from the leptonic 
phase space  distinguish different lepton currents→

Again order operators into groups:

 → 4 different groups of operators
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2) + 3) Phase Space 
Observables

 → 4 different groups (plot for 136Xe)

                                                                                                                           Angular correlation

Normalized
Spectra
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Conclusion

● The 32 LEFT operators can be put into 12 different distinguishable 
groups

● Currently unknown LECs need to be fixed!

● Long formula and calculation
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=>Automated generalized 0  toolνββ
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Conclusion

● The 32 LEFT operators can be put into 12 different distinguishable 
groups

● Currently unknown LECs need to be fixed!

● Long formula and calculation

=>Automated generalized 0  toolνββ

Thank you for your attention!
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