Status of the LEGEND Neutrinoless B8 Decay Search
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* Low-A shield, no Pb * Low noise, low-threshold coincidence veto
. Both: electronics + Scintillating PEN plate
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: light & plastic scintillator i o N N assay-based
» Development of large point-contact detectors e

* Lowest background and best resolution OvBP experiments * LAr veto: Ar scintillation
» Clean fabrication techniques light read by fibers + PMT's

« Controlling surface exposure time of components

Observation of this phenomenon would be the
first evidence for lepton number violation in
Nature, and provide insight into the matter-
antimatter asymmetry in our Universe.
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Advantages of 76Ge:

* Large & reliable world supply G (eerem) LEGEND-200; Current Status Towards LEGEND-1000
« Able to enrich from 8% to > 92% E N T

Fxcellent pulse shape discrimination : e P
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Negligible 2vBB background 14

Baseline Design:

* 200 kg eGe in upgrade of existing  § -
infrastructure at LNGS e "' ' * 1000 kg erGe (staged approach,

* Resolution: 2.5 keV FWHM _ § i 7 multiple payloads)
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* Lab-specific infrastructure and

Recent Developments: cryostat design underway

. ' ' PEN CrystaliCapsule
New HPGe detector geometries & larger sizes y P | « 177 kg emGe material ordered, 162 kg
e GERDA infrastructure now

* Scanning cryostats for surface event analysis P—— delivered. 12.6 ko at LNGS ' « Documenting pre-conceptual
i g operated by LEGEND collaboration 120 KS .
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* ASIC front-end (lower power, increased fidelity) * Screening, assays, electroformed FlashCam disitizer svstem
. . . . Cu all on schedule 5 Y
 Xe-doped LAr (substantially increases light yield)

L1000 Background Reduction
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e First calibration data taken (below) o @ underground Ar || ¢ U/Th: optimized array spacing,

- sav NS ulti-source calibration system is ; 5 L .
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Cables [ ] Cosmic Rays . ]
. e ready for deployment at LNGS —— ' (@ Total detectors, better light collection,

e Characterization, simulation, and Preampiters cleaner materials
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42K p-decays

analysis software is in development ) « 22Ar: eliminate w/ UG-sourced Ar
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* Production of fiber shroud and SiPM "o * p-induced: deeper labs and
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