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Neutrinoless double beta decay 1°Cd as a 0vgp candidate 1eCdWO, crystals as scintillating bolometers
11604 2
 Two neutrino double beta decay, allowed by the Why "7Cd " Detector assembly

Neutrinoless double beta decay searches with
enriched 1°*CdWO, scintillating bolometers

?l’;e;r;(:\?er(; Model (SM), s the rarest decay ever v 18Cd is one of the favorable candidates for Ovpp ﬁ" l LSC
(A,Z) — (A Z+2)+2e +20 2?3:;;\?\/% from theoretical and experimental point i ﬁ
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Half-life: Ty, (20pp) ~1018-10%* years.
2

v Energy of the decay is Q-value = 2813.49 keV.

* Neutrinoless double beta decay Ovff is a very v' Isotopic abundance is 7.5 %.
rare nuclear transition, not yet observed. It is v 11°Cd -> 11°8n + 2e-
forbidden by the SM. v" Enrichable by gas centrifugation.

(AZ) - (AZ+2)+2e

Limits on the half-life: Ty, (0vfp) > 102 — 10%° years. Search for 0vff decay of "*Cd
2
| If ' Maj icles.
t can occur only It neutrinos are Majorana particles S i s 1. Ge (¢44x0.17 mm) based Light detector coated with (SiO).
[Double beta decay] 90 C.L. 2. Enriched "®*CdWO, crystals.

Solotvina with  enriched 1.7 x 1023 3. Thermal sensor: NTD.

16CdWO. (~83%) crystal 4. LUMINEU style copper holder.

scintillators 5. CUPID-Mo style copper holder.

NEMO-3 in ''Cd foils with 1.0 x 1023 Twin 11GCdWO4 crystals opperated dasS scintillating
tracking calorimeter technology bolometers are installed Iin two underground
Aurora with enriched "6CdWO, 29 % 1023 laboratories: Laboratoire Souterrain de Modane (LSM)

and Laboratorio Subterraneo de Canfranc (LSC).
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Double beta decay A (~82%) crystal scintillators

which emits anti-neutrinos double beta decay

Results of the underground test of two enriched '"°CdWO, scintillating bolometers
* Lepton number violation.
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» Two alpha contaminations in the energy range 2400--

2700 keV (y calibration): one at 2670 keV that '

Scintillating bolometers

« A bolometer is a low temperature detector. It is corresponds to the alpha decay of "W (Q = 2515.29 Selniliening | Selndlewng | Cehmsnee |- AURE
: : . bolometer  bolometer experiment
composed by three main elements: an absorber, a keV) and the second at 2455 keV which is the alpha at LSM at LSC
thermal sensor and a thermal bath. decay of '*/Sm (Q = 2310.96 keV).
147Sm 0.018(3)  0.019(5)  0.018(2)
et 4 S EFe1 >In additon to the traces of 238U/?%°Th 10w 0.009(2)  0.010(4)  0.09(2)
radioactive contamination of the ""*CdWO, crystals, we 241Am 0.12(1) 0.24(2) 0.18(1)
. distinguish two other prominent peaks at 5636 !<eV and 2440m 0.19(2) 0.24(1) 0.21(1)
ol | @ T VB 5902 keV. We assume that these two populations are 5, 232Th 0.010(4)  0.013(4)  0.112)  0.07(2)
Z | region ) *1Am and “**Cm with Q = 5638 keV and Q = 5902 keV
- = By e respectively 238 238 0.29(2) 0.53(3) 0.41(2) 0.58(4)
— "oyl = | S | 234 0.32(6)  048(3)  040(3)  0.6(1)
L] g e Conclusion 210pg 0.27(2) 0.34(2) 0.30(1)
N = o . . : , 235 235 0.021(2)  0.038(8)  0.029(4)
HEAT SIGNAL * Promising results have been achieved with two . | ' |
: 116 Pa 0.037(6)  0.067(9)  0.052(5)
 If we used as absorber a crystal which can scintillate en.r |c_hed. CdWO, cryst_als operat?d as _ _ _
and we couple the absorber to an auxiliary thin scintillating bolometers Iin two different The radiopurity of the crystal No. 1 (which was cut from
bolometer facing the crystal which will work as a undergound facilities (LSM and LSC). the upper part of the boule) is higher because of the
photodetector, we can have a simultaneous read out segregatlon of contaminants during the
of the deposited heat and the emitted light by a particle in ~ * '"°CdWO4-based  bolometric ~ technology  cadmium tungstate crystal growth.

the crystal. This is how a scintillating bolometer works! provides high energy resolution and effective Acknowledgments
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The double readout light and heat allows to have
a full a/f separation in order to get a zero

a background. o
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