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Поиск безнейтринного двойного бета-распада (0𝛎𝛃𝛃) 76Ge в 
экспериментах MAJORANA, GERDA и LEGEND-200



План доклада

§ Актуальность исследований 0𝛎𝛃𝛃
§ Эксперимент MAJORANA
§ Эксперимент GERDA (кратко)
§ Эксперимент LEGEND -200
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Advantages of  76 Ge:

• Ge diodes are intrinsically high purity  
• Natural abundance of 7.4%, with demonstrated ability to 

enrich to  >  86%
• Excellent energy resolution – 0.13% at 2039 keV
• HPGe crystals act as both source and detector (high 

detection efficiency)
• Qββ = 2.039 MeV, above most backgrounds
• Reasonably slow 2νββ rate (T1/2 = 1.9x1021 y)
• Powerful background rejection from pulse shape analysis
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• Design: Ge crystals submerged in 
liquid Argon at LNGS, Italy

• Shield: LAr, H20
• Phase I: 18 kg enr-Ge (2011)
• Phase II: 20 kg enr-Ge (2013)

• Design: Ge crystals in high-purity 
electroformed copper cryostats at
Sanford Lab, US

• Shield: copper, lead
• DEMONSTRATOR: 30 kg of enr-Ge

Open exchange of knowledge and technologies
Future goal: merge for tonne-scale experiment

MAJORANAGERDA



Lead, South Dakota, USA
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In order to convert the limit on T1/2 to limits on ⟨m𝛃𝛃⟩

( T1/2
0𝛎 ) -1  = gA

4⨯ G0𝛎 ⨯ | M0𝛎 |2 ⨯ |⟨m𝛃𝛃⟩/ me|2

§ T1/2 >  2.7⨯1025 yr (90 % CL)

§ 2.81 < M0𝛎 < 6.13 

§ G0𝛎 =(2.36 – 2.37)⨯10 -15/ yr

§ gA = 1.27

⟨m𝛃𝛃⟩ <  ( 200 - 433 ) meV (90% CL)
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Muon flux measurements at 4850’ (4300 m w.e.)  
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Three-Fold Coincidence

2.54 cm x 84 cm x 211 cm

μ

F = (5.31±0.17)x10-9 s-1 cm -2 (Astroparticle Physics, Volume 93, July 2017, p. 70 -75)
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⟨m𝛃𝛃⟩ <  ( 104 - 228 ) meV
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Спасибо за внимание !
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