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Double Beta Decay
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0νββ Physical Implications

The most sensitive method to answer the nature of the neutrino is the
search of neutrinoless double beta decay.

IF 0νββ EXISTS then ñ

• ν’s are Majorana particles
• Lepton Number Violation, ∆L = 2
(LVN)

• See-Saw mechanism Ñ existence of a
heavy sterile neutrino (excellent
candidate for dark matter)

• Leptogenesis requires LVN Ñ

asymmetry between matter and
antimatter explained
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Experimental Principle
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Why funding the SuperNEMO project?

Possible
detectors:

• Tracko-calo detectors (NEMO3, SuperNEMO)
• Germanium detectors (GERDA, IGEX, Heidelberg-Moscou)
• Bolometer detectors (CUORICINO, CUORE)
• Xe TPC experiments (EXO-200)
• Liquid scintillators (Kamland-Zen, SNO+)

but only tracko-calo experiments have the tracker!

Wee need a tracker for:

• measure the angular distribution
between the two e- Ñ understand the
mechanism behind 0νββ

• strong background rejection
• particle ID (e-, α, γ)

SuperNEMO will be unique among the next generation 0νββ experiments
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Detector Particularities

Underground laboratory in Modane
(France) at 1700 m below the mountain

• source: 82Se (high Qββ , proven
enrichment technique)

• tracker (drift tubes)
Ñ track + vertices

•
calorimeter (scintillators)
Ñ excellent resolution
down to the MeV

• veto and magnetic field to reject
the background
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Signal - Background

• Signal is a peak in the 2e´ energy distribution

• Background:

1 2β2ν (normal double beta)
2 impurities inside the source
3 gamma rays from inside the

detector
4 Radon inside the drift tubes
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SuperNEMO vs NEMO-3

The SuperNEMO experiment is an extension and improvement of the
experimental techniques used in NEMO-3,
by combining calorimetry and tracking.

NEMO-3 SuperNEMO

Half-life sensitivity 1024 years 1026 years

Isotope mass 7 kg 100 kg

Energy resolution 15% 7%

Source radiopurity:
208Ti 100 mBq/kg 2 mBq/kg
214Bi 300 mBq/kg 10 mBq/kg

Radon 5 mBq/m3 0.1 mBq/m3
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Timeline and practical aspects

• Same cavern as NEMO-3

• Demonstrator module

1 demonstration of the feasibility
2 measurement and validation of the Radon background
3 measurement and validation of the background

contribution from the detector components
4 finalization of the technical choices
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Funding SuperNEMO
gives you SuperPOWERS!


