50 years

of searching for neutrinoless double beta decay with Ge detectors

A.Smolnikov, MPIK Heidelberg / JINR Dubna

HPGe detectors fabricated from germanium enriched in 7°Ge isotope (up to 87 %) are simultaneously the BB decay sources and the 4nt detectors.

Advantages of such type experiments are due to: 1) the excellent energy resolution (= 3 kaB at 2 MeV) ; 2) the high purity of Ge crystals (very low intrinsic background);3) and the high signal detection efficiency (close to 100%).

Disadvantages: 1) not the highest OvBB-transiton energy for 76Ge: Q sp =2039 keV amongst the other promising isotopes, such as Mo-100, Se-82, Nd-150,Ca-48 ...; 2) only one characteristic of OvBp decay - sum energy of two electrons — is possible to detect.
Nevertheless, one of such type currently running experiments (GERDA) is the first experiment that surpasses a sensitivity for the Ovpp half-live of T 2 ~ 1026 yr and the first one that operates quasi-background-free thus resulting in a strong discovery potential.

1967 — 1992 (years of the final result publications)
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History of T1/2 lower limits (68%CL, 90%CL since 1990) and background indexes.
Framed numbers show exposures in mol(76Ge)-yr [arXiv:1801.06395v1].
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At the end of the 20t century the Heidelberg-Moscow and IGEX
not only yield the best current limits on m,,, they also provided
most of the technology needed for future °Ge experiments
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