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The GERmanium Detector Array (GERDA) experiment at the Laboratori Nazionali del Gran Sasso (LNGS, Italy) searched for the lepton-number-violating neutrinoless double-beta (0v2[) decay of 7°Ge.
The potential discovery of such phenomenon would have significant implications in cosmology and particle physics, helping unrevealing the Majorana nature of neutrinos.
In 2019, a lower bound on the half-life of 0V2f decay in 7°Ge was set at T; , > 1.8 X 102° yr (90% C.L.), which coincides with the median expectation under the no signal hypothesis.
The Large Enriched Germanium Experiment for Neutrinoless 33 Decay (LEGEND) project is optimized for discovering Ov2[ and it will explore new energy frontiers beyond the inverted ordering scenario.
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GERDA was an experiment dedicated to the search for the’®Ge neutrinoless double beta decay (0v2[3) expected 1 E | |
at QBB = 2039.06 keV. [1] 1000 1500 2000 2500 3000 3500 4000 4500 5000
Energy (keV)

* GERDA was located at LNGS-Hall A at a depth of 3500 m. w. e. y y

* Ge detectors enriched in “°Ge (~87%) deployed in LAr — 3 detector types: coaxial (large), Broad Energy S W °
Germanium (performant, but small), inverted coaxial (performant and large)

* LArinstrumented with PMTs + wavelength-shifting fibers + SiPMs for vetoing photons = €4, ~97.5%

* Ultra-pure water tank + 66 PMTs + top-plastic scintillators for Cherenkov vetoing external p (flux~1.25/
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A A background suppression based on event topology to further reduce the background [6]
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L Ar veto systerm + e 0OV2 B events deposit energy within a small value, ~1 mm? (single-site event, SSE);

bkg reduction Upgrade background events deposit energy at several locations separated by a few cm in the
detector (multi-site event, MSE). Energy depositions from & /5 decays near or at the
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