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What is the 0𝝂𝜷𝜷  decay ?
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2𝝂2𝜷 0𝝂2𝜷

Allowed By Standard Model Needs Beyond Standard Model Physics !
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2𝝂2𝜷 0𝝂2𝜷

Majorana Particle

Allowed By Standard Model Needs Beyond Standard Model Physics !

Lepton Number Violation 
ΔL = 2



Why is it important ?
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Matter - Antimatter asymmetry 

See-Saw mechanism



How do we observe it ?
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Extremely rare process : t½ > 1027 years
If :
● 10 people start a PhD
● each looking at 1 ton of atoms 100Mo
● during all 3 years of their PhD 
● estimating the attention rate of a 1% 
● (very high proportion of ADHD in the 

profession)
→ 50% chance of seeing it once.

Me and the boyz 
looking for 0𝝂𝜷𝜷



How do we (really) observe it ?
Signature
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How do we (really) observe it ?
Cryogenic calorimeters
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Thermal 
Sensor

Absorber 
Crystal

Heat bath @ T~10 mK
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What we really see (Spoil : Noise)
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What do I do ?
Gluing Robot
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Glue this



Denoising
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Denoising
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Whoosh

Denoising
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2𝝂𝜷𝜷  pile-up
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2𝝂𝜷𝜷  pile-up
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2𝝂𝜷𝜷  pile-up
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Energy of the 0𝝂𝜷𝜷



Pile-up : a bit of analytic computation
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CUPID Timeline 

Construction stage I Data stage I

Construction stage II data full 
experiment

2025 2026 2027 2028 2029 2030 2032 2033 2034

Cryostat Upgrade Early data taking
 (⅓ of the full detector array) 

full detector (57 towers) data taking
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Li₂MoO₄ Production
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End of my PhD Any kind of data

Pit of despair
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Thank you !
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(No cats have been harmed during this presentation)
(my feelings during the PhD have been tho)


