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Goal of the experiment

To lower the sensitivity to <m.> down
to 0.1 eV by looking for the BB(0v) process y
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Aspects taken into account
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NEMO STORY

039

The (4 cell derectur: (1)-shisiding, (23-plastic seiniiflslons, {Jb-wircs of Geiger celly, (hoopper wall (1 wn thick?,

(£)-gathode ring. 18- phutalubs.

Fig. 2. Biagram of the experimenal confignsation. 1 — Ceniral
{ratme supporting the source. 2 - Copper [rames which support the

Geiges cells. 3 — 838 arays of scimillatur counters.

(D.Dassié et al., NIM A309(1991), 465-475)
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(R. Arnold et al., NIM A354(1995), 338-351)
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NEMO 2 BB(2v) RESULTS
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Conclusions of NEMO 2 studies

«Ability of the detector to measure the internal contaminations of the source by itself

9¢1

*Understanding of neutrons induced background

*Reliability of the technics (6 years of data taking )

Control of backgrounds: measurement of BB(2v) for several isotopes
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Main R&D for NEMO 3

Trackmg SR -
3 m Gelger cells, agmg control

~ 1000 measurements for the selection of all the
materials by y spectroscopy with Ge detector (~45 t)
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The NEMO3 detector 1
20 sectors A sector ‘
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" Source:
10 kg of BP isotopes ( 20 m?, 50 pum)
Tracking detector: Selection of materials by vy spectroscopy + Magnetic field

+ Iron shielding + Neutrons shielding

Gas mixture of Helium + ethyl alcohol _+ Fréjus Laboratory (4800 m.w.e.)

Drift wire chamber operating in Geiger mode (6180 cells)
O=1ecm O.=0,5mm

Identification: e ,e*,y and delayed-o

BB events detection
Measurement of source radiopurity
Background rejection

Calorimeter:

1940 plastic scintillators coupled to low radioactivity PMs
o{(E)E ~3 % at 3 MeV , ¢(t)= 250 ps at 1 MeV
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Nuclei

100Mo

8?..Se

116Cd

130T e
150Nd
96Zr
48Ca

Cu
natTe '

LA
(W B

NEMO3 SOURCE

Several isotopes:

- Seaxrch fB(ov), PBB(0vX) (Majoron emission)

Measure BB(2v) to gxound state and excited states

to test Nuclear Matrix Element calculatibns

)
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- Measure external background

Weight
7.2 kg

1.0 kg

0.6 kg
1.3 kg

48 g

20 g
10 g

0.6 kg
0.8 kg

Main interest

BB (0v), BB (0vX)

BB (2v) 10° evts/y __j angular distribution
single electron spectrum

BB (0v), BB (0VX), BB (2v)
BB (0vX), BB (2v)

BB (2v)

BP (2v), measurement of radiopurity
BP (2v), measurement of radiopurity
BB (2v), measurement of radiopurity

External background
Extéh;;l_é:_l. lpé,ckground o *'
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NEMO3 BB (0v) sensitivity
5 years
BB(Ov) efficiency: 14 % at [2.8 - 3.2] MeV

100M0 BZSe

. . : ‘1]‘ i o ‘ '
7 kg Qp;=3.034 MeV 1' kg 0ps=2.995 Mev
R . ' . T
Internal background: ?** Bi < 0,04 event/v/kg Internai background: 24 Bi and.zm’Ti'rejected
208 p] < 0,04 event/y/kg ' — Hot spots
BB(2v) 0.11 event/y/kg BB(2v) 0.01 event/v/kg
External background: 0 event External background: 0 event
Limit ( 90 % C.L): 6.5 expected bkg events Limit ( 90 % C;L): 0.1 expected bkg event
if 6 observed events if 0 observed event
5 BB(0OV) excluded events 2.5 Bp(ov) excluded events |

T > 5.10%¢ years T,,, > 1.10%¢ years

1/2

<m,> < 0.2 - 0.7 eV <m,> < 0.6 - 1.2 eV
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FIRST REAL EVENTS
2 e event

RUN B
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Top view . |
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FIRST REAL

e channel —» background
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Energy calibration

0.6

RUN 2122 COUNTER 00 0 0 13
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End point 2.28 MeV
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V2 A= 3.228 4= 0.031 KeV/ch
/ B = 3.07§ +— 3,70 KeV
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B = 2.557 &~ 18,7 KeV
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Data with Am-Be neutron source without shielding

RUN 1498

EVENT 84 {7 TESUM__6 58ty
SEQ N a4 e '-

A,
—L 7

One-crossing electron channel
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NEMO3 Status

Data taking with Iron shielding .-—y June

Data taking with all shieldings in June 2002 — 2007
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Study of the possibility to introduce 20 kg of 8%2Se or 15°Nd
in few years to reach ~ 0.1 eV
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