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Neutrinoless Double Beta Decay with CUPID Research and Development towards CUPID-1T
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e ecase of embedding into SCinti”ating CryStaIS. 0 |5})(t)opic Abzu?qdance:-(;g}o) 40 Parameter CUPID-Baseline CUPID-Reach CUPID-1T
Crystal . Li,"MoO Li,"MoO Li,"MoO
preliminary 2 4 2 4 2 4
Detector mass (kg) 450 450 1871
%Mo mass (kg) 240 240 1000
Energy resolution FWHM (keV) 5 5 5
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Light Detector thermal  CUPID will use the same cryogenic infrastructure as Background index (counts/(keVkg-yr)) 10 2x 10 > x 10
Sensor  CUORE at the Laboratori Nazionali del Gran Sasso Containment efficiency 78% 78% 78%
. —— Light in ltaly. Selection efficiency 90% 90% 90%
é? s B Thermal Livetime (years) 10 10 10
g & Sensor 1596 |_i2|\/|()C)4 cryogenic calorimeters will be Half-life exclusion sensitivity (90% C.L.) 1.4 x10%" y 2.2x10%"yr 9.1 x10% yr
= instrumented with NTD thermistors for heat signal Half-life discovery sensitivity (30) 1x10%"y 2 x10%"y 8 x 10%7 yr
Absorber S8 read out. Each crystal will be 45 x 45 x 45 mm?, m,, exclusion sensitivity (90% C.L.) 10-17meV ~ 8.4-14meV 4.1-6.8 meV
corresponding to a mass of ~280 g each and m,, discovery sensitivity (30) 12—-20 meV 9-15meV 4.4-7.3 meV
enriched to >95% '"“Mo for a total of 240 kg '"°°Mo.
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have demonstrated this technique with a success Applied Physics 128, 154501 (2020) BGO scintillators.
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= & . Target energy resolution (AE) of 5 keV FWHM at Noise RMS = 90 eV (vibration | bservator:lmupzoz
jé Q-Value (3034 keV) Target baCkground indeX Of b = SRIci)sr.gl’cri]riteeC=l)120 usec Cardani et.al. Eur. Phys. J. C 81, 636 (2021) ‘ ‘
i 107 ct/keV/kglyr.
Topological Reconstruction Reduction in Surface Events
Discovery sensitivity (30, 10 yr) DEMETER focuses on | s S5 iorevnts # | The CROSS project
1 x 1027 both phonon and photon 1,04 . seeks to discriminate
= year reconstruction at the 1.02 © | surface from bulk events
[1] Phys. Rev. Lett. 123, 032501 (2019) m.. < 12-20 meV crystal scale to provide 1 .| through the use of grid
[2] Phys. Rev. Lett. 126, 181802 (2021) BB ohysics info & B o " coatings on the LMO |
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CUPID-1T: Beyond Ov

A detector with a full ton of target isotope such as CUPID-1T provides an excellent opportunity to search for

physics beyond the Standard Model, especially due to the low background rate, the short decay half-life of  ® Neutrinos and Cuse Energy Spectrum, core-collapse SN Estimated SN Event Count, CUPID-1T
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e Sensitivity to E 2
. . . . ) . % 051 @ 0.5
Searches for Lorentz-Violating Differential Decay Rates, Various Decay Modes ¢ CUPID-1T projects sensitivity to several key BSM dark matter higher-energy core : oo
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