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OVBP search with TeO; bolometers
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From Cuoricino to CUORE

Cuoricino CUORE-0 CUORE
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The lesson from Cuoricino
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Main background contributions at Qg;:
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CUORE-0

® CUORE-0 is a single CUORE tower

® Goal: test the new cleaning and assembly procedures

(" )
® 52 x 750gTeO2 bolometers

® 39%g of TeO,
o |lkgof 3%Te

® |3 floors of 4 crystals each
\_ _J

® |[tis operating in the same cryostat as Cuoricino

® The y background coming from cryostat shield is the
same. CUORE-O is a test of the & background reduction




CUORE-0 construction

CUORE-0 assembly was performed in the new CUORE clean room, testing
and debugging all procedures that will be adopted in the CUORE construction




CUORE-O0: sensors coupling

The detector performances (e.g. energy

resolution) are driven by the sensor-to- [# ‘ N ’ﬂ&
crystal coupling ( ). | i
Features: i (o w cw |E

® new semi-automatic system
* highly-reproducible
* minimize radioactive recontamination.
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CUORE-O: wiring connection

The 3 steps of the bonding
|. Gold balls on the Cu pads
2. Wires bonding
3. Reinforcing the bonding




CUORE-0 exposure
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Background data taking
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CUOREO energy calibration

The calibration is performed with a 2*?Th source placed outside the cryostat,
inside the external lead shield

Sum of energy spectrum of 49 channels
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Energy resolution

Energy resolution evaluated at 2615 keV (2°%TI)
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Cuoricino VS CUORE-0

CUORE-0 Preliminary

— Cuoricino

— Cuore-0
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2381 and 23?Th « lines are reduced due to new surface cleaning protocols

232Th y lines are not reduced (the cryostat is the same)
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X flat background
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Energy [keV]
Avg. flat bkg. [counts/keV/kgly] signal eff. [%]
0vpBp region 2700-3900 keV | (detector+cuts)
CUORICINO 0.153 + 0.006 0.110 + 0.001 831
CUORE-0 0.074 +0.012 781




Events / (5 keV)

OVBB ROI (blinded)

16 Background Index:

0.075 = 0.012 c/keV/kg/y
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CUORE-O sensitivity

Isotope Exposure [kg y]
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Conclusions

After many problems related to the old Cuoricino cryostat (installed in
HallA since 1989), the CUORE-0 detector is now in the data taking phase

The preliminary information on the detector performance and
background are promising:

® the background from surface contamination is x6 times
smaller than Cuoricino

According to the performance, with a background of 0.074+ 0.012
counts/keV/kgly in the ROI, CUORE-0O will overtake the Cuoricino
sensitivity in about one year of data taking.

The detector is providing important information for CUORE:

® the CUORE assembly and the cleaning techniques have been validated



Back-up



Background budget

o " 90% CL limit Bkg GOAL:
CUORE Prellmlnary ® value 0.01 c/keV/kgly
Near Surfaces : TeO, JSS S s :
Near Surfaces: Cu NOSV or PTFE ///////////////////i/
Near Bulk: TeO, S S S S S S S i
Near Bulk: Cu NOSV S S S S
Cosm. Activ.: TeO, S S S S S S S S S S
Cosm Activ: Cu NOSV S S S s
Near Bulk : small parts S S S S S
Far Bulk: COMETA Pb top WA
Far Bulk: Inner Roman Pb S S S S S S s
Far Bulk: Steel parts S S S S
Far Bulk: Cu OFE S S S S S S SSSSSSS
Environmental: muons o
Environmental: neutrons e
Environmental: gammas S S :
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Counts/ROl/tonly
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Energy resolution on bkg runs

CUORE-0 Background Spectrum
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