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Neutrinoless 55 decay

e Foundations for theory in 1937 by
Majorana and development in 1939 _3
by Furry.

e Theoretical physical decay: Two
neutrons 1n an atomic nucleus con-
vert to two protons by emission of )
two electrons.

e Would provide direct evidence of lepton number noncon-
servation, suggesting v = 7 and favoring CP violation in
the PMNS v mixing matrix [1].

» Predicted half-life [2] 775 = g4 [ Mo, |” Go,ms/m?.

CUPID experiment

e A next-generation experiment [3]
located at the Gran Sasso National
Laboratory 1n Italy designed to
search for Ov 33 decay.

e L1sMo0O, scintillating crystals en-
riched in '""Mo; Q~3 MeV for
background reduction.

e Critical particle discrimina-
tion in o and 3/~.
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Backgrounds and sensitivity

CUPID sensitivity

 Baseline frequentist 30 discovery
sensitivity to Ov33 decays in *""Mo
with 7} 2 = 10°" yr, corresponding
to mgg = 12-36 meV [2, 4].
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e Uncertainties are defined by the range of possible
NME values, assuming a background index = 1.0x10~*
counts/keV/kg/yr and an energy resolution = 5 ke'V.

Backgrounds and on-
gOing imprOVementS: osmogenics
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Figure: Backgrounds (blue) and uncertainties (orange).

e Cosmogenics, requiring mitigation with muon veto
(MV) system.

e Signal pileup, 1dentifiable with light detectors, leveraging
fast signal rise times.

e Total background index of 1.1797x10™* ckky is com-
patible with CUPID science goal.
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Simulation pipeline

The Agata simulation package, developed by the CUORE
and CUPID collaborations, 1s built with Geant4:

e MV geometry 1s imported directly from detailled CAD
models.

 Containerized gitlab pipeline for versioning.
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e Simulation models the en-
ergy deposition by cosmic
muons, and secondary par-
ticles, in CUPID under-
ground at LNGS.
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