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Cuoricino (Hall A)
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Double Beta Decay
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Allowed in SM

observed in several nuclei with
T2 ~ 1018 - 1021y

 Leptonic number violation
« Majorana neutrino
*n=n°

m, =0
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DDB-0v Sensitivity

mAouOC(O)

. Lifetime corresponding to the minimum number of detectable
events above background at a given C.L.

Detector mass (kg) Measurement Time (y)

Isotopic abundance

Efficiency

In 2 N, x =

Atomic mass

Energy resolution (keV)
Background (counts/keV/kg/y)
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Mibeta (3°Te)

modules detectors each,
arranged in a tower-like
structure ( )

Every detector was a
crystal

Cold finger:

| The tower was surrounded
' by a inner shield
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Mibeta Results

mAuOC(OH

BP-0v transition
energy (2528 keV)

Total statistic ~ 4.3 kg x y.
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2200 2300 2400 2500 2600
Energy [keV]

Total background spectrum of the 20 crystal array around the DDBOv region
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C -Amaboldi et al, Phys. ECtEEIS * Dependent on the value for the nuclear matrix elements
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mAOOCO

210Pg o line

~

The best 790 g detector:

1.4 keV FWHM @ 0.351 MeV
2.1 keV FWHM @ 0.911 MeV
2.6 keV FWHM @ 2.615 MeV
3.2 keV FWHM @ 5.407 MeV

(the best a spectrometer realized) = %o G A G i _somadbees o

LNLI L L L L L L L L L O L L L L L L IR IO L B
A.Alessandrello et al, NIM A440 (2000) 397-402 3800 4200 4600 5000 5400 5800

Energy [keV]

Better design of the 790 g detectors allowed
performances comparable with the 340 g crystals
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Cuoricino

J

OCO

mA

Mixing chamber

each
Dimension: cm3
Mass:

Cold finger

Roman Pb
shield
each,
Dimension: cm3
Mass:

Planar section

L 777777777 7777777777 7 77 77 7 777 7 7 7Y 77

o
.~ ae—

Total mass

o 7 7 7

The central detectors are
\ almost completely surrounded
\ by active materials.
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Detectors assembling

mAOOCO

All the operations done in
nitrogen atmosphere
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Cuoricino module

Ge NTD thermistor
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A Cuoricino module
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mAOOCO

Carlo Bucci

Tower assembling
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mAouOC(O)

Carlo Bucd.

Cuoricino

each
Dimension: cm3
Mass:

Total mass

Dimension:
Mass:
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Detector performances

mAOC(OH

Pulse height (normalized to 1 kg of TeO,) Average 5x5x5 cm? ~ 7 keV
16 Average 3x3x6 cm? ~ 9 keV

15
14
b AE iy @ 2615 keV
1
10

Bl 5x5x5 cm3 crystals
[ 3x3x6 cm3 crystals
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[ ] 5x5x5 cm? crystals
] 3x3x6 cm? crystals

number of detectors

100 200 300 400 500 upV/MeV

Average 5x5x5 cm?® = 340 uV/MeV
Average 3x3x6 cm?® =440 uV/MeV

19  FWHM [keV]
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mAuOC(OH

Carlo Bucci

232Th Calibration

2615 keV 208T]

\

single escape Sum spectrum of
all the 5x5x5 cm3
detectors

double escape

1500 2000 2500

Energy [keV]

AEryiy = 7 keV @ 2615 keV
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Preliminary result on *°Te 38-0n decay

mAuOC(OH

BP-0v transition
energy (2528 keV)

Total statistic ~ 2.3 kg x y

2

J%%M %WW

2420 2460 2500 2540 2580 2620 2640 2700

Energy [keV]

Anticoincidence background spectrum of the 5x5x5 cm? crystals around the bb-0On region
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* Dependent on the value for the nuclear matrix elements
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§ Cryogenic Underground
E Observatory for Rare Event
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mAOCO

Proposal

Detector

Crystals
Materials selection
Procedures settling
Growth/Preparation
Sample test

Thermistors & heaters

Preparation & characterization | h

Cryostat

Materials selection
Design

Order & construction
Installation and test

‘Underground Laboratory
Design
Construction

CUORE Final Assembly

CUORE Start
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Moore’s Law

mAouOC(O)

Cuoricino
Mibeta

4 detectors array
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