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- Neutrinoless double-beta decay is an extremely rare (T}, > 10% — 10%° yr)
hypothetical process:
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| In case of obin;rﬁz/ati on: X * High detection efficiency | ' 4000 S 100Mo as the studied isotope
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Scintillation bolometers + Relatively fast 2v34 decay of 1%°Mo:
\ Ty, = 7.1 x10'® yr, but could be
* Crystal absorber coupled to the . A \\ | . cUPID will use the CUORE cryostat located rejected by pulse shape
temperature sensor: AT o AL, ,,ireq N ——— /| underground at Gran Sasso National
| Operate at 10-30 mK to be able to detect § (J_Thermometers lﬂ ' Laboratory
AT in the order of 0.1 mK i, | 1 e 1596 Li21%0MoOy4 crystals (45x45x45 mm3)
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/ CUORE Upgrade with Particle IDentification
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Upgrade to existing CUORE

assembled in 57 towers of 28 crystals each
« 240 kg of 199Mo (>95% enrichment)
* 1710 Neganov-Luke Ge light detectors with
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‘ 0v2p ‘ SiO anti-reflective coating to maximise light
| Bt » Double read-out of heat and light \ collection
‘ g | [2615kev é a signals § | - Neganov-Luke effect will enhance the S/N
\ o | B Rl » Particle discrimination using light ¥ || ratio to reach our pileup rejection capability it |
| - detectors (LD): >99.9% a-rejection y through PSD. T
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CUPID baseline design

 Gravity-assisted structure [3] (innovative
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* Light Yield: 0.3 keV/MeV
|« Light detectors timing resolution: <0.17 ms (for pile-up rejection)
1 - Background index: 1 x 10~* counts/keV/kg/yr

‘ approach with respect to CUORE and o i \ i CUPID background
| CUPID precursors) / T . : \ } Mo 2vBp pile-up s
» Light detectors lying directly on the copper f | ‘ * Muonveto | y
structure fixed by PTFE pieces \ / v | T * Material selection, cleaning, shielding.

 Easy and fast assembly N L '\“ o conemivars (NN * Delayed coincidence cuts (U/Th chains).

‘ * More effective cleaning Ay i | \ iE el R 4 (RS  Lower noise, higher bandwidth electronics.
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— Copper structure

was performed [2].

| » Baseline energy resolution 70-90 eV s
| LMO crystals RMS which complies with CUPID C}Jg;?n-;echJISRE " e
| < SICCAS™ (Shanghai, China) has the capability eqURgMent . e The same amour?’: of 190Mo (250 kg) z
| to produce the enriched crystals, procuring the JUUIe T e I Tgdel - i E
\‘ _ ¢ Chi - S were tested underground and * New technologies for backgsground reduction -
. g;’;g&el prr(;rj]p?oduclz?ice)?]eismoannguoiicgu demonstrated that a pile-up . Backg.ro_uer index: 2 X 10;7 counts/keV/kg/yr :
» Tests at LNGS and LSC to validate background inde>§ of 0.5 X 107 SO gl X I %
performance/radio purity and assess counts/keVikg/yr is reachable 102
contamination CUPID-1T [4]:
- Strategies to further reduce background level - New cryostat — Better shielding
' by improving crystal surface cleaning are » 1000kg of 190Mo
~ being developed » Background index: 5 x 10~° counts/keV/kg/yr
* Full production at a large scale for CUPID is \ » Sensitivity: T,, > 9.2 x 10?7 yr
\\ viable and currently under negotiation. N\
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