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64 Geiger Cells
Tracking of electrons down to 100 kev
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Thé NEMO23 detector
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Source :

10 kg of (3p isotopes

cylindrical, S = 20 m?, e = 50 um
Tracking detector :

Gas mixture of Helium + ethyl alcohol

Drift wire chamber operating in Geiger mode (6180 cells)
Calorimeter :

1940 plastic scintillators coupled to low radioactivity PMs ;
o(E)YE at 3 MeV ~ 3.5%

+ Magnetic field + Iron shielding + Neutron shielding
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II. MAIN IDEAS

1. The main idea is to propose a realistic project, which can be
truly achieved within a reasonable time.

This is why we propose:

1) to use very well known NEMO technique;

2) to investigate 100 kg source (such a quantity of enriched isotope
can be produced during a few years in Russia).

2. The next idea is to select the isotope for which maximal
sensitivity can be reached.

We propose to investigate 100 kg of “*Se =

1) High energy of the 2B(0v)-decay (Ep = 3 MeV).

2) Low probability of 2B(2v)-decay (T, = 0.9-10°" y) — it gives a
small contribution to the ov region.

3) "Se can be produced by centrifugal method (easily and with
reasonable cost).

3. Next, we propose a modular scheme for the detector — four
identical modules with 25 kg enriched source in each.

It gives a possibility to start data taking soon and to use the experience
of the production of the first module for the following ones.



' Plastic scintillator walls; 20mx3mx 0.1l m

82

Se:20mx 2.2 m x 60 rnw’{:m1

4 such modules = located in Frejué. Underground Laboratory (4800
mwe.;30mxllmx1lm)




MAIN PARAMETERS OF THE PROJECT:

- 100 kg of *Se:

- planar geometry (4 modules);

- plastic scintillator: ~ 30 t;

- low background PMT: ~ 5000 (30x30x10 cm’ plastic scintillators);

- Geiger cells - - 30000,

- passive shielding is 20 cm of Fe and 20 ¢cm of borated
polyethylene (or 30 cm of water + boron acid); ~ 2000 t;

- location: LSM (4800 m w.e.; new Laboratory?);

- cost estimation: ~15-20 Min. § (isotope ~ 6-8 Min. $).

The planar geometry simplifies the construction and gives the
possibility to use standard blocs and components.

Notice that the number of PMT’s is only 2.5 times more, in
comparison with NEMO-3,
The number of Geiger cells is only 5 times more, in comparison with
NEMO-3.
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It means that one module of the new detector will be even simpler
than the NEMO-3 detector.



MAIN CHARACTERISTICS OF THE TRACKING
DETECTOR:

- energy resolution - 10-12% (FWHM) at 1 MeV;
- time resolution - 250 ps at 1 MeV;
- vertex resolution - 1 em (1o);
- efficiency (Ov-decay) - ~ 20%:;
- purity of *Se - < 0.05 mBg/kg for *'*Bi and
< 0.005 mBg/kg for *"™TI:
- background - ~ 1-2 ( few events).

One can see that the main characteristics of NEMO-4 are
approximately the same as for NEMO-3.

However, here we hope to obtain a better energy resolution (10-
12% instead of 13-15% in NEMO-3) and a higher efficiency (20%
instead of 12%).
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The reasons for this view are the following:

1) during production of the plastic scintillator counters for NEMO-3
we had many counters with a resolution ~ (10-12)%;

2) a better efficiency can be reached as a result of some
improvements.

- no magnetic field;

- better geometry,

- decreasing the number of the wires in the tracking volume;

- decreasing the diameter of wires;

- improved selection of useful events.
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SENSITIVITY OF THE EXPERIMENT

External background:  ~ 0 events.

Internal background:
1) the radioactive impurities inside of the source;
2) the tail from 2v decay.

On the basis of experience which we now have, we believe that it is
possible to reach NEMO-4 requirements for the purity of the source
and reach zero contribution to background.
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Thus, the main internal background is connected with the tail from
2v decay.

This contribution was estimated using expected parameters of
NEMO-4 for the four most perspective isotopes (for 5 years of
measurement):

“Se - ~1-2 events
"“"Mo - ~ 20 events
"8Cd - ~ 5 events
¥Te - ~ 0 events.

So, for “*Se (5 years of measurement) sensitivity will be

Tin (0v) ~ (1.5-2)-10° y; <m,> ~ (0.04 - 0.1) eV















