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Cryogenic Underground Observatory for Rare Events CUORE Upgrade with Particle IDentification

● CUORE:988 TeO2 crystals at ≃15 mK 
read out by Ge-NTD thermistors.

● Experiment running since 2017 at LNGS.

● Search for 0νββ decay in 130Te.

● CUPID: ≃1600 Li2
100MoO4 crystals

operated at ≃15 mK 
read out by Ge-NTD 
coupled to Ge light detectors.

● Data-taking expected to start around 2030.

● Combined heat+light read-out to perform particle 
identification, achieving  99.99% 𝛼 bkg discrimination.

● Hosted in the upgraded 
CUORE cryogenic facility.

● Physics goal: 
T0𝜈

1/2(
100Mo) 〜 1.4 ⋅1027 yr

≃10 meV Majorana mass.
Explore the entire inverted
ordering region of 𝜈 masses. 

● First ton-scale experiment 
employing mK-scale detectors.

● Design Sensitivity: 
T0𝜈

1/2(
130Te) = 9⋅1025 yr 

≃50 meV Majorana mass.
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CUORE activities

Data analysis
➔ Rare decays

     𝛽𝛽 decays, on excited states, …
➔ Exotic processes

    Dark Matter & axions, 
    CPT violation, …

➔ Detector studies
    sensitivity to marine microseisms, 
    background model, 
    thermal mode, …
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CUPID activities

R&D
● Full-tower CUPID demonstrator;
● Finalize detectors geometry 

and assess detectors performance;
● Development of cryogenic 

technologies (thermal switches, 
material conductance studies, …).

Software
● Background studies and 

projections with MC simulations;
● Neural network for pile-up rejection.
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JOIN US!
Contacts

Giovanni Benato  
giovanni.benato@gssi.it

Carlo Bucci  
carlo.bucci@lngs.infn.it

Paolo Gorla
paolo.gorla@lngs.infn.it

Lorenzo Pagnanini 
lorenzo.pagnanini@gssi.it
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Not only CUORE-CUPID!
ACCESS, SURFACE, RES-NOVA

Check our posters!


