CUORE- Cryogenic Underground

Observatory for Rare Events

Could be the most sensitive search for zero-neutrino
double-beta decay.

The technique is proven by CUORICINO
The best discovery potential

Isotopic enrichment highly desirable but not absolutely
necessary (33.8% nat. ab.)

US Costs ~ 1/10 of that of the only comparable
experiment.

To make this experiment optimal, this should be a real

ltaly/US cooperation: INFN/NSF/DOE
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M = source mass W = molecular weight




Detection with a 4m CL
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a = 1sotopic abundance OFE x energy resolution
b = background rate in c/(keV - kg - y) e = detection ef ficiency

M = source mass W = molecular weight




Neutrinoless Double-Beta Decay
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Available Enriched Isotopes

48Cq - AVLIST (USA)

7SGe - Centrifuge (Russia)

825e - Centrifuge (Russia)
100Mo - Centrifuge (Russia) & AVLIST (USA)

16y . Centrifuge (Russia) & AVLIST (USA)
1307¢ Centrifuge (Russia)

136Xe - Centrifuge (Russia)

150N - AVL'ST (USA) T Technology available at LLNL. No

known production program.




Average Theoretical
Nuclear Structure Factors

Parent Isotope
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Table of Values of 1
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|sotope n
“Ca 0.54
°Ge 0.73
°2Se 1.70
Mo 10.0
"eCd 1.30
Te 4.20
%X e 0.28

"Nd 57.0




Cryogenic Detector

CUORE/CUORICINO (Gran Sasso)
760 kg of TeO, (nat. abundance = 33.8%)
1000 bolometers at ~ 8 mK

25 Towers of 40 bolometers per tower

CUORICINO ~ 1 tower, operated 03/04
Ty =7.5x10%y




One Possible Partially

Enriched Version

------------------------------

------------------------------

------------------------------

Isotopically Enriched 160 crystals

Natural Abundance 240 crystals




Target Half-Lives for mgy =0.04 eV

|sotope T]O/V2

8Ca 3.0x10%
°Ge 2.3x10%
%2Se 9.4x10%
"'Mo 1.6x10%
"eCd 1.3x10%
Te 3.9x10%°
%X e 5.8x10%

ONd 2.9x10%




! nae M
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n a € W M b SE f

Majorana | ().73 0.86 0.70 76 500 3%107 3.5 ~1.3
CUORE’ 4.2 0.54 0.84 162 304 3%107° 8.0 ~1.3
CUORE” | 42 0.85 0.84 162 760 3%107° 8.0 ~3.3
EXO 0.28 0.80 0.3? 136 1000  3x107° 60 ~0.4
3%x107° ~1.2

S-NEMO | 1.70 0.90 0.3 114 100 3%107 200 ~0.5

b=keV kg ly™t  OE =keV




Conclusions

Large value of G| MY |? (linear) A

High Efficiency (linear) €
High Isotopic Abundance (linear) a
Large Source Mass VM
Good Energy Resolution VOE
Low Background Vb
Cost Feasibility S
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