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Normal or
inverted
neutrino

mass
hierarchy?

Double-beta decay (2v38) Are neutrinos Dirac or
A weak nuclear process allowed by the Standard Model where Majorana particles?

lepton number is conserved (AL=0), observed in isotopes such as
48Ca, 76Ge, 82Se, 967r, 100Mq 116Cd, 130Te, 136xe 150N( _ _ — 2088 decay
. —— 0vBp decay, 0 = Qs - 0.1%
Neutrinoless double-beta decay (0v33) . o PR SRESR
A hypothetical process with no neutrinos in the final state that &y 2\ D eeay; = Qgp 1174
violates lepton number (AL=+2) and is forbidden in the Standard
Model. If observed, it would
o reveal that neutrinos are Majorana particles
o shed light on the origin of the matter-antimatter asymmetry
(via leptogenesis scenarios)  H— 7 ' | -
o give information about the absolute neutrino mass scale and | i T e R
their mass hierarchy o
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LEGEND-1000 goal

All detectors [61 kg-yr]
After muon veto and multiplicity cut
After argon anti-coincidence
B After PSD and argon anti-coincidence

0vB3 decay is a very
rare process!

The Large Enriched
Germanium Experiment
for BB Decay (LEGEND)

aims to develop a
’6Ge-phased program 10 13 countries
with a discovery ’ 6§Oi8stituti§ns
potential half-life of 10° * ~oUY MEmbErs
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NN A major breakthrough for LEGEND has been the invention of p-type _ p
AJENEN inverted-coaxial detectors with active mass up to 4 kg, world-leading .
SN | RS N resolution (2.5 keV @ 2 MeV), and excellent signal-background rejection
L NN I via strong pulse-shape discrimination o
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> now in data taking phase since 2023
> T>10%" yr after 5 yr

LEGEND-1000

> Up to 1000 kg of 7°Ge-enriched diodes
> Under construction @ LNGS

> T>1.3%x1048% yr after 10 yr
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Response monitoring,
simulation and
modeling via standard
and machine learning
techniques of large mass
high-purity germanium
detectors enriched in 7®Ge
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