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The MAJORANA DEMONSTRATOR OvPBp Physics Results 2020: Hardware Upgrade
Searching for neutrinoless double beta decay of 75Ge and additional phys:cs beyond the Standard Model - > Exposure: * Complete rebuild of Module 2
=3 i > — ata Cleaning, Muon, ultiplicity Cuts 50‘14 _r § ) ° 1O1 i - 1
Source & Detector: Array of p-type point-contact (PPC) detectors 2 10° = iﬂ;ﬁ'cﬂ Cugt o, S HLIpIl B 302 '26°ké_'yr B 26 kg - yr i Orlglrg&ﬁ; ((:: det.eﬁtodrsl ;?oved a?d SL?EEECE)’CS IICNGtS fo.r LEGEND tzgqctesttlrég
29.7 kg of 88% enriched 75Ge crystals > = R RS G Zo; % new .enrlc e geometry etectors incorporated to study
Excellent E Resolution: 2.5 keV FWHM at 2039 keV (Qu) ; i Rl o S Energy resolution (FWHM): performance in the MAJORANA DEMONSTRATOR
xcetlent tnergy Resolution. 2. ke a eV L S e o4 2 * Newly developed signal and HV connectors provide ultra-clean, low-mass, high-reliability
Best of any OV[33 experiment 2 002 L 2.5+ 0.1 keV design
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Schematic of the MAJORANA DEMONSTRATOR Experiment

* Significant improvement in design robustness and operational detector fraction with new HV and signal

2020 Upgrade Performance Energy Calibration Multi-Site Rejection

between the two hits of the signal with correction (red) and without correction (blue)
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* Larger-mass ICPC detectors critical element of LEGEND experimental plan ° MO IR B A ey keV) * Pulse shape analysis used to identify multi-site background, tuned cut to keep 90% of known single-site event population
 Reduced backgrounds from electronics and cabling per sensitive exposure in larger detectors Left: Graphical representation of coincident calibration events. Right: Time difference « 50 %reduction in the Compton background and a factor of three suppression of the background averaging window

* Longer drift time of ICPC detectors require modified charge trapping algorithm for optimal performance Eneray Scale (ke)
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: : , : : : . e New improvements to the multi-site and surface alpha rejection provide better stability across all detectors.
2020 hardware upgrade delivered on both improving robustness of connectors and The waveform start time correction reduces the non-linearity in the energy scale, which improves the : p . ) P J . > i :
o _— . : . : : : Multi-site rejection has improved energy dependence correction and surface alpha has electronics transfer
also providing first low-background performance validation of the novel ORTEC ICPC detectors energy resolution, especially at low energies but also at high energies, where the Ov[33 peak is expected : : : :
deconvolution and a new parameter transform that provides uniformity across detectors
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