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Long-range contribution to the
decay rate induced by the

exchange of light Majorana v
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» Calculations performed by different groups by
assuming g'jfre = 1.27

e Data not available for all the isotopes

. Variation in Méing of a factor ~ 3

76G€ 82S6 lOOMO 130T€ 136X€
N1 289 | 2.73 - 276 | 2.28
N2 3.07 | 2.90 - 206 | 2.45
Nuclear Shell N3 | 3.37 | 3.19 - 179 | 1.63
\Yi[eYo[=)
N4 357 | 3.39 - 1.93 | 1.76
N5 266 | 2.72 - 3.16 | 2.39
Q1 5.09 - _ 137 | 1.55
Q2 | 526 | 3.73 | 3.90 | 4.00 | 2.91
Quasiparticle Q3 4.85 | 4.61 5.87 | 4.67 | 2.72
Random Phase
Approximation Q4 | 312 | 2.86 _ 290 | 1.11
Q5 | 3.40 | 3.13 _ 322 | 1.18
Q6 - - _ 405 | 3.38
= 460 | 422 | 5.08 | 513 | 4.20
Energy-Density 2 | 555 | 467 | 659 | 6.41 | 4.77
Functional theory
= 6.04 | 530 | 6.48 | 4.89 | 4.24
Interacting 1 5.14 419 3.84 3.96 3.25
Boson Model > | 634 | 521 | 5.08 | 4.15 | 3.40



https://arxiv.org/abs/2202.01787

Nuclear Models
and Nuclear
VEUD E3AEENRIS

- Rev.Mod.Phys. 95 (2023) 2, 025002

M.Agostini et all.

Nuclear Shell
Model

Long-range contribution to the
decay rate induced b

exchange of ligk

__ agqlong
MOI/ — M(),/

N1
N2

467 | 2.72
200 | 1.11

322 | 1.18

4.05 | 3.38

513 | 4.20

Fﬁgstﬁiﬁgiﬂzgfy 555 | 467 | 659 | 6.41 | 4.77
E3 | 6.04 | 530 | 6.48 | 4.89 | 4.24

Interacting 1 | 514 | 419 | 3.84 | 396 | 3.25
Boson Model > | 634 | 521 | 508 | 415 | 3.40



https://arxiv.org/abs/2202.01787

Short-range contribution
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To renormalize the Ovfff amplitude due to light Majorana v exchange

_ aqlong short


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.202001

Short-range contribution

V.Cirigliano et al, Phys.Rev.Lett.120,202001

To renormalize the Ovfff amplitude due to light Majorana v exchange

— gl hort __ 741
M, = MO;?“g + M>MT = Ma(l?“g(l +n,)



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.202001

Short-range contribution

V.Cirigliano et al, Phys.Rev.lLett.120,202001
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What is the effect induced by this
new short-range contribution?
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Future prospect
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Future prospect

Sensitivity @ 36 (Ay2, = 9)
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Nuclear model discrimination

Assuming that future Ovf [ experiments detect a positive signal, will it be possible, via the combination
of several experiments using different isotopes, to discriminate among the various NME models?
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* A large set of (i, j) model combinations

allows a 30 model discrimination in the
Inverted Mass Ordering

* Nuclear model discrimination assuming
ﬁTﬁrue < 14 meV is only possible when

1 = {E1,E2,E3},j = {Q1,0Q04,Q5}

8 < mgéues 14 meV 14 meV < mg};“e <30meV 30meV < mggue <49 meV 49 meV < m[gue <100 meV [ 100 meV < mg};“e <500 meV B mee > 500 meV
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Assuming that future Ovf [ experiments detect a positive signal, will it be possible, via the combination
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In conclusion

Assuming that future Ovf [ experiments detect a positive signal, will it be possible, via the combination
of several experiments using different isotopes, to discriminate among the various NME models?
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In conclusion

Assuming that future Ovf [ experiments detect a positive signal, will it be possible, via the combination
of several experiments using different isotopes, to discriminate among the various NME models?

YES (depending on the value of mT“le )!

The short-range term could affect considerably both the sensitivities and the nuclear model discrimination
power of next-generation Ovff experiments:

« The most sensitive projects are LEGEND-1000 and nEXO, whose sensitivity to Mg will cover

most part of the inverted mass ordering region for many NME models. However, unfortunate
short-range interaction interference might prevent these advanced setups to reach this region.

* Discriminating between different NME calculations will be possible for a broad range of NME

models, even though the presence of the short-range contribution will essentially destroy this
sensitivity, unless its sign is known to be positive.

This project has received funding and support from the European Union's Horizon 2020 research and innovation
programme under the Marie Sktodowska-Curie grant agreement No 860881-HIDDeN
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Current picture
E.Lisi, A.Marrone - Phys.Rev.D 106 (2022) 1, 013009
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E.Lisi, A.Marrone - Phys.Rev.D 106 (2022) 1, 013009

Nuclide Experiment a,

GERDA 0.000
MAJORANA 0.000

CUORE 0.257

KamLAND-Zen 14.315
EX0O-200 0.443

Updated with recent results
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3 b PSFE
mol-yr| [events/(moly)] [yr~! eV 2]

LEGEND-1000  “Ge 8736 4.9-107 2.36 - 10726

Experiment Isotope

SuperNEMO 2Ge 185 5.4-1073 10.19 - 10~26
CUPID 1000\ o 1717 2.3-10~4 15.91 - 1026
SNO+II 1307q 8521 5.7-1073 14.2 - 1026

nEXO 136%e 13700 4.0-1075 14.56 - 10~26
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What if sign unknown?
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Not promising nuclear model discrimination!
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Nuclear model discrimination power for
different combinations of future experiments.

The involvement of CUPID significantly
improves the discrimination potential and

increase the number of distinguishable models.
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