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Neutrinoless double beta decay 𝟎(𝟎𝛎ββ)

Neutrinoless double-beta decay (0𝛎ββ) is a 
beyond Standard Model process :

1.
→ Neutrino Nature as Majorana particle

2. (A, Z) → (A, Z+2) + 2e- 
→ Leptogenesis (ΔL=2)

3.

→ Neutrino mass scaling and ordering



2

Neutrinoless double-beta decay (0𝛎ββ) is a 
beyond Standard Model process :

1.
→ Neutrino Nature as Majorana particle

2. (A, Z) → (A, Z+2) + 2e- 
→ Leptogenesis (ΔL=2)

3.

→ Neutrino mass scaling and ordering
● G0𝛎 is the phase space factor
● M0𝛎 is the Nuclear Matrix Element
● mββ  is the Majorana mass
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Typical Backgrounds

● End of natural 𝜸-background
● Energy-degraded 𝛂 particles
● Irreducible 2𝛎ββ background

Only the energy associated to the β 
particles can be reconstructed
● Qββ of few MeV
● 2𝛎ββ: continuous spectrum till Qββ 
● 0𝛎ββ: monoenergetic peak at Qββ
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CUORE Upgraded with Particle IDentification
searches for the 0𝛎ββ decay of  100Mo (Qββ = 3034 keV)

● Underground experiment (LNGS, Italy)
● Cryogenic temperatures O(10 mK)
● Bolometric technique 
● Double readout of heat and light signal
● ~ 1600 crystals of 280g each

The CUPID experiment
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A system capable to inject light pulses of a given 
wavelength to be absorbed by a group of LDs.

OUTSIDE THE 
CRYOSTAT

● light source

● optical fibre 
with feedthrough

● diffusive fibre

TO BOLOMETERS

Light Injection System

REQUIREMENTS
➤ Multichannel ➤ Negligible impact on cryogenics
➤ Wavelength ➤ Contribution to the background 
➤ Pulse width      budget as small as possible
➤ Stable pulses ➤ DAQ interface

APPLICATIONS
➤ Pile-up ID efficiency monitoring
➤ LD periodic regeneration
➤ LD Stabilisation
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Feasibility Test at Pavia 

Validation test 
at LNGS with a 

single tower 
(28 crystals)

Several test possible with a simple setup:

➤ Thermal stress on the optical fibre 
    (from room temperature down to 77K)
➤ Light source candidates
➤ Pulse generation mechanism
➤ Photo statistics 
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