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The MAJORANA DEMONSTRATOR studied BpB-beta decay using an array of
high purity germanium detectors. The experiment operated at the Sanford
Underground Research Facility in Lead, SD until March 2021.

’6Ge can BB-decay into three excited states (E.S.) of 7¢Se, resulting in:
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Motivation
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Detection Sighature

BB-decay to excited state events are inherently multi-site. Search for an energy-peak in / Background reduction cuts \

high multiplicity events when a deexcitation y-ray is fully absorbed in a second detector N o .
Utilize additional observables from multi-detector
events to efficiently reject background events.
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Final Results

Events passing New world-leading limits set for all six BB-decay |For 2vpp to 07 E.S. of 76Se, the branching ratio limit is:

al cuts (98.2 kg-yn) transitions of °Ge to excited states of 7°Se BR(07) < 1.4 x 1073 (sensitivity: 0.9 x 1077)
_ Sienal (UL at90% CL: with 98.2 kg-yr of isotopic exposure! approaching theoretical predictions of 0.7 x 107?(SM)3],

T,,=1.45x10** yr
. 1.2 x 103(ET)4 and 0.2 x 10~3(IBM-2)i5% all QRPA
predictions to date have been ruled out.

Counts/0.5 keV

Decay Mode | Efficiency Ty ,o Limit |1 /2 Sensitivity
VBB 0F (215 +£0.24% | 1.5 x 102 y | 22x 10% y
2O 9b 11154+ 0.26% | 3.0 x 10%* y | 2.1 x 10y The MAJORANA DEMONSTRATOR achieved world-leading
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