
The science of neutrinoless double beta decay
– presence and future

Beyond Standard Model

Neutrinoless process is violating lepton number by 2 units
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Double beta nculides

A=76
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Potencial Isotopes –1 

07.11.2022

Potential isotopes-1

Book: F. Böhm, P. Vogel
Physics of massive neutrinos
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Potential isotopes –2 
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Various detectors
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SNO+
SNO (heavy water)  and (SNO+) (liquid 
Scintillator)  located at Sudbury, Canada

Flat rock overburden of 2070 m,  equivqlent 6010 m.w.e
Acrylic spherical vessel (AV) with shell thickness of 5.5 cm and 
about 9500 PMTs.
Left: artistic impression of the cavity containing the detector
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Double beta decay loaded withTellurium. 
Loading up to 1.3 tons of Te.  
Q-value about 3 MeV  
NB: Quite some physics will be lost because
of below Q-value of Te-130 is at 2.2 MeV
i.e. no light below 2.2 MeV

Aim:  

Nevertheless:  Largest amount of all double beta experiments
Other experiments copy this technology now
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Array of solid state detectors

What is long living ? (personal guess)

Array of 1  tonne of enriched Ge-76 HPGe detectors

Benefit: Fantastic energy resolution

Requires (nitrogen) cooling

Kai Zuber,  Cellar Meeting 28.11.2022



Array of solid state detectors

COBRA experiment

Array of a large amount of CdZnTe detectors

Benefit: Room temperature, various double beta isotopes in one
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Comparison of some isotopes

Double beta peaks in the region of the 2614 keV line
Background significant lower, i.e. best is peak beyond 2.6 MeV
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Summary
- Neutrino-less double beta decay is

a very hot topic in science
- There is no super-isotope, so different

groups focus on this topic
- The  observation would prove that lepton number

would be violated by 2 units and thus Physics beyond the
Standard Modelof Particle Physics  
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