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Ov-DBD and neutrino flavor oscillations (2)

Ov-DBD can complete the information coming from oscillations

even for vanishing !, m, is within the

¢ fix the absolute mass scale el oF Pt e 1 e of
¢ determine DIRAC or MAJORANA nature inverse hierarchy or degeneracy
¢ give information on CP-phases h
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Assuming 5% energy resolution

BR(2v) (1) BR(0v) (10)
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| A EMO Experiment

Neutrino Ettore Majorana Observatory

» Search for neutrinoless double beta decay

» Study several isotopes
Mo'™ , Se®=, 1™ '™ L™ 0 a™ N

» Tag and measure all the components of background
¢L LY. L nentrons

“zero background” experiment
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PMTs

scintillators

PP isotope foils

Cathodic rings
Wire chamber

Calibration tube



June 2002 : tests runs
February 2003 - heginning of data taking




Sources in NEMO-2 detector

Sources PP (thickness ~ 60 mg/cm?)
o3
Bl cd 0.40kg)

3Te (045 k
) B Te (0.45 kg) A

B ONd (36,5 g)
. ] %Zr (943 g)
#Ca (6,99)

" e (061 kg)
> [ Cu(062kg)

l “Se (0.93 kg)

1%

Bkg

14 18
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T 2682y preliminary results
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(14 Feb. 2003 — 30 Sep. 2003)
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it TURE o g prchmmary resualts
(14 Feb. 2003 — 30 Sep. 2003)
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CONG 202y prelimimary results

(June 2002 — 30 Sep. 2003)
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The CUORE project

Cryogenic Und=rground Observatory for Rare Events

THE ¢« | ORF COLLABORATION:

v Dipartimento di Fisica dell’Universita and Sez. INFN di Milano- Milano - Italy
v Lawrence Berkeley Laboratory, Berkeley - California- USA

v Dipartimento di Fisica dell’Universita and Sez. INFN di Firenze- Firenze- ltaly
v Kamerling Onnes Laboratory, Leiden University- Leiden -The Netherlands

v Laboratori Nazionali del Gran Sasso, INFN - L'Aquila - Italy

¥ Department of Physics and Astronomy, University Seuth Carelina
- Columbia §. C. - USA

v Laboratori Nazionali di Legnaro, INFN - Padova - ltaly

v Lab. of Nucl. and High En. Physics, University of Zaragoza - Zaragoza - Spain

spokesman: prof. E. Fiorim
Universita di Milano
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Il limite sul DDB-Ov

- Statistica Totale:  Bkg ~ 0.2 c/keV/kg/y
20 - 31kgy
- 208 Tl

E Ty, >5.5x1022y @ 90% CL.

<m ><0.37-19eV
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Il limite sul DDB-Ov

| Statistica Totale:  Bkg ~ 0.2 c/keV/kg/y
20 - 31kgy
: 208 Tl

3 Ty, >5.5x1022y @ 90% C.L.
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Alternative Packaging

-

<+ Would boost crystal to
crystal background
suppression

< Covlid take advantage of
new shielding opportunities

< Might use alternative
cooling methods

< Would require methods for
progressive commissioning
and periodic maintenance



" MULTI-SITE

LT e

SINGLE-SITE

Full-energy 1621-keV y (top) and 1592-keV DEP

(bottom) waveforms from a 120% P-type Ortec HPGe
detector (experimental data)

September 30, 2003 DOE Site Visit

¢ Pulse shape analysis uses digital
waveform to identify MULTI-
SITE events

* Pulse shape analysis is sensitive
to the “radial’ separation of
MULTI-SITE events

— Rejects 74% of MULTI-SITE
— Keeps 80% of desired signal

* This capability has been
demonstrated on commercially
available, digital spectroscopy
hardware

24



Double-beta decay
SITE phenomenon

Most backgrounds are MULTI-
SITE phenomena

Segmentation allows a simple but
very effective cut on MUL
SITE events

— For %Co, rejects 86 %
— Keeps 91% of desired signal

Sensitive to axial and azimuthal £
(z and ¢) separation of d
depositions

Example design:

—  Six azimuthal and two axial
contacts in a 2-kg detector

is a SINGLE

September 30, 2003 DOE Site Visit 23



A Monte-Carlo Example

Internal *Co before and after E._.-,uon:.i:_ cut

Scarmed 295344 avents.
Segment threshold energy: 0.030000 MeV, o
Considering 6 arimuthal segments and i
2 axial segments, i
RO 2,000 - 2,100 MeV, 1400+
10 keV /bin, [

ROT comtuins 4696 events

1200

Ovpp eff = 91% 1000}

BOO
FOM applies |
directly to T, , s

0 500 1000 1500 2000 2500 3000

Majorana: October 1, 2001 ka/ e 2 4 m;ﬂ- 10 18
ABGITISN



A Monte-Carlo Example

Internal

%co before and after E.i,uon:.i:_ cut

0 500 1000

Scammed 295344 avents.

Segment threshold energy: 0.030000 MeV,
Comsidering 6 arimuthal segments and

2 axial segments,

ROI: 2,000 - 2. 1K) Me'V.

10 eV i,
ROT comtains 4696 events

Ovpp eff = 91%

1500 2000 2500 3000
Majorana: October 1, 2001 ka/

FOM applies |
directly to T, , s

1600

18008
i

1200

1000{-

i 4 ] g8 10 12
asgiment hits
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\‘bv Mouclear Plhivsees

« Los Alamos

L]

Technique looks best for both Bp transitions.

High resolution.

For transition to 0*, state, 596-keV 540-keV cascade gives
background - free spectrum. For g.s., 3034-keV Q-value helps.

Comparable sensitivity to °Ge, but with cascade tag.

= Vs a supercondocton  bapbib gt botw een hroken ____:_:-.., and
Lattice very slow  No-metalbie commproand sl e better., __r._,.}:.__...
Viost,)

o Subdivision at - 1 T s peeded toomcasiee coseade 2ammas

L 3

_,_.:_:_1... eneichmoent hoehly deso bl

Sept. 2003 Elliott, TAUP 2003, Seattle, WA
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