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DBD-0v of 3Te
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Cuoricino (and CUORE) are experiments for
measuring 0v-DBD of using bolometric

detectors
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Signature: an Q("3Te) = 2530.3 keV
energy line is
expected at the
Q value of the

reaction.

A 2615 keV
« High natural i. a. (33.87 %) 23160 eV
* High Q = 2528.8 keV -

+ Encouraging predicted DBDOv t,,, <m >=0.3

eV & t12, =102 years ‘

eV

Source = Detector
(calorimetric technique)
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CUORE expected sensitivity

CUORE pp-Ov sensitivity will
depend strongly on the
background level and detector
performance.

INHVENEeanss

B(counts/keV/kg/y) A(keV) Tpnly) [(m,)]| (meV)

10 1.5x10%
5 2.1x10%
10 4.6x10%
5 6.5x 1026
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Experimental approach

Bolometer operating principles:
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Improving sensitivity

Sesitivity: half life corresponding to the minimal number of detectable
events above background, for a given C.L.:

From CUORICINO to COeIRetanenass (kg)
increase se[isffiyiy by a factor
(741/40)"2 =4.5 Futherdmprovements
are very difficult with present technology. 12 Efficiency

MM cosi. x N, x - X €
Difficult to modify. In the case A b
of 3°Te one can gain a factor
3 in sensitivity but ecAbemiiec mass If CUORE will take data for 5 years

and R&D efforts are needed further improvERRIStE WEobHIRAHESble
Background (counts/keV/kg/y) (20 years more to gain a factor 2).

Measurement time (y)

n

10-20% improvements are
possible: negligible contribution
to sensitivity

This is the only tunable
parameter to act on for
improving sensititvity.
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Cuoricino: 62
detectors array.

11 modules of 4

detectors
2 modules of 9

detectors

Total active mass

TeO,~~ 40.7 kg
130Te ~ 11.3 kg

SNOW 2006 May 2 -27, Stockholm

Paolo Gorla




Detector Behavior

?

Pulse shape:
»raise time: tens of msec
»decay time: hundreds
of msec
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Calibration with 232Th y-sources external to

790 g crystals ~ 7.5+/-2.8 keV
the cryostat 2

330 g crystals ~ 9.6+/-2.5 keV
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Cuoricino results

60Co sum
v (1173) + y (1332) 13°}e DBD

STATISTICS:

180
E 2087 -anticoincidence spectrum
1 | detector efficiencies:

86.4% (790g) and 84.5%
(33040)

‘‘lwunl+runll
= 7.09 kg (™°Te) x year

‘No peak is observed at
the ovDBD transition

energy (2528.8 ke

-Bkg counting @

»>~8% variation of the limit when changing the energy
region, the bkg shape (linear or flat) and when
including/excluding the 2615 keV peak
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CUORICINO sensitivity

Ge evidence
(best value 0.39 eV)

Klapdor-Kleingrothaus HV et al.
hep-ph/0201231

With the same matrix elements the
Cuoricino limit is 0.48 eV
“quasi” degeneracy

Inverse hierarchy
Direct hierarchy

1072 107! Cosmological disfavoured
lightest neutrino mass in eV region(WMAP CMB+LSS)

Feruglio F. , Strumia A. , Vissani F. hep-ph/0201291
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Background Origin (I)
2615 keV TI line: contribution to the DBD bkg due to a T
contamination (multicompton).

» Most probable location: in between the inner Roman lead shield and
he external lead shield.

» Th (TI) contribution to DBD background: ~ 40% (prelimi

No other gamma lines identified near or
above the OvDBD transition energy no
contributions from other gamma sources.

Flat background in the energy reglon above the 205T| 2615 line

sNatural extrapolation to the region below the 2615 keV peak

sContribution to the counting rate in the OvDBD region: ~ 60% (preliminary)
20rigin: degraded alpha particles

IV o JIOUJT t}\/ul\}
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Background Origin (1)

3-4 MeV background

Cuoricino 0.122+/- 0.003 c/keV/kgly bkg model (Cuore Proposal 2004) :

(20 +/~ 10) % crystal surface contamination
(80 +/~ 10) % “Cu” surface contamination ~ 0.10 c/keV/kg/y

CUORE goal: 0.01 c/kev/kgly

Two tests were planned: @ I(;ryital anddcopper surface cleaning to reduce the
ackground.

@ Covering the cupper surface with ultraclean
polyethylene foil
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CUORE background
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Reduction of a factor ~ 4 on crystal surface
contaminations: CUORE milestone for this task reached

Reduction of a factor ~ 2 on copper surface
contaminations

Crystal surface contaminations in CUORE < 3 x 103 c/kev/kgly

Crystal internal contaminations in CUORE < 8 x 10~ c/kev/kg/

Copper surface contaminations in CUORE < 5 x 102 c/kev/kgly

Preliminary

CUORE goal:

0.01 c/kev/kgly
< 2.5 x 102 c/kev/kgly

New structure with red New development

presently tested @LNGS
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CUORE @ LNGS

CUORE R&D (Hall C)
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CUORE location (Hall A

V
Cuoricino (Hall Aj

Underground National Laboratory
of Gran Sasso

INFN L'Aquila — ITALY

3500 m.w.e.

Istituto Nazionale
di Fisica Nucleare
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no is presently the most sensitive DBD-Ov
ng experiment, capable to confirm the KK-HM
vidence”.

»Cuoricino demonstrate feasibility of a large scale
bolometric detector (CUORE) with good energy

resolution and bkg on many detectors.

»Recent results on background suppression confirm
the capability to explore the inverse hierarchy mass
region.

»CUORE, a second generation detector develope
this new approaches, will be build and start
next 5 years.
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