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Beta Decay of Exotic Nuclei: Goal to study
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ML 8.5 2n 4.1(4)
3n 1.9(2)
“Be 14.5 2n 0.80(8)
3n 0.2(2)
15
B 10.4 2n 0.4(2)
B 5.1 2n 11(7)
3n 3.5(7)
4n 0.4(3)
“Na 48 2n 1.17(16)
*Na 13.5 2n 8(2)
'Rb 51 2n 2.7(7)
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Nuclides TS | Qg—B,,MeV | P, % Y, 1/f
“As 0.90 1.33 0.02 4.0 10™
“Br 0.07 3.78 3.12 1.3 10°
““Nb (0.10) 3.79 1.28 6.110"
=N 0.1 5.54 99 2.7 10
°Sh 0.8 2.25 10.6 3.310"

150CS

(0.15)

2.97

1.48

1.3 10°




0 measure the
B -delayed neutron
emission probability
along the chains of
very  neutron-rich
Isotopes.

The effects to be
detected: possible
irregularities in the
A-dependence  of
the Ptotal-values
after crossing the
major neutron shell
of N=82.
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to the proposed experimental measurements of the:

*» Properties of the spherical and deformed ground and
Isomeric states of nuclides in the vicinity of exotic shell
closures;

** Neutron number dependence of the magnetic moments
of the odd-A neutron rich nuclides in the vicinity of Z=28,
N=40 and Z=50,N=82 shells.

** Neutron emission from fission products, nameley the
total B-decay half-lives ( T,,,) and delayed neutron
emission probabilities (P, P,,...) for the nuclei near the

*» References. S.A.Fayans et al.Nucl.Phys.676,p.49 (2000)
|.N.Borzov,Phys.Rev. C71,065801 (2005)
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Pn-experiments
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megic number peaks
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A weak r-process component to produce correlated 1sotopic anomalies
i the Ca-Ti... -Zn region ?
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Short half-lives of **S,; and **Cl,g : reduce the production of *6S and *6C1 genitors of *Ca
(0. Sorlin et al. FRC 47 (1993) 2941)

Measurements of 4% Ar half-lives, genitors of *¥Ca. (5. Gréwy, L. Weissmann)

Réle of the shell closure N=28 in neutron-capture rates: leakage to **Ca depends on *Ar(n 7)* Ar



*» To measure the two-neutron emission probability
along the chains of very neutron-rich isotopes in
Z=50,N>82 region.

The effects to be detected: the possible odd-even
effects in the P , -values

** To measure the [ -delayed neutron emission
probability along the chains of very neutron-rich
Isotopes.

the major neutron shell of N=82.
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Neutron detectors with

Zero energy threshold
Zero cross-talk
Low gamma sensitivity

Free geometry

Easy in use

—Cm248
ExpDecl1 fit of CLB6001_Cm248

H Ig h effl Clen Cy 8007 Data: CLB6001_Cm?248
i Model: ExpDecl
Low internal background 600 - Capor  =a76 1210

yo 0 0
Al 89213114  #822215
400 - t 1506361  #0.19309

intensity

Angular correlations

S3BHe + n =3H + p + 780 keV 200-

0 20 40 60 80 100 120 140

Eff. 60% (0.4 — 1.5 MeV) tme, s
Preprint JINR P13-2007-154
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Comparison of Detectors

Neutron

energy

Threshold

Cross talk

Efficiency

Multiplicity

Angle

n 8.4
Ii-;f‘l K!-.-"I

3He- |
detector scintillator scintillator

? Yes Yes Q
High(~300 Low(~30

L keV) keV)
0 Yes Yes

30-60% 30-60% ~10%

) (=15 ?

Yes (<209) ?

10 ps




Neutron Capture Tlme callbratlon for SF neutrons of 238U |

November 009

12 Equation y = A1*exp(-x/t1) + yO
c
=l Adj. R-Squa  0,82946
© Value Standard Er
238U y0 2,3525 0,55121
238U A1 27,838 1,28591
30 H 238U t1 25,103 2,4518

20 40 60 80 100 120

Time, us

Efficiency in the center of the detector (consists o f 60 counters
laced in moderator) for single neutrons measured (6 2+4)%

The detector is used at low background laboratory (LS M, Modane)
to detect neutron flashes of high multiplicity.
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Detector response functions for different neutron energies
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Angle correlations

5 L)

Efficiency strongly Angular distribution
depends
on energy of neutron 104\ Y =1,06985.0,01823 X+1,01429E4 X2 /f
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Uses of 3He .detectors in different setups
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T T = i Neutron-Fragments
B-Neutron coincidence \ coincidence
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TETRA De_t/g/g;or
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' Total number = ” close to 4-11 geometry
of counters: 90 342
Geometry: @ 3 cm, SHe at 7 atm @ 3 cm, 3He at 7 atm
length 50 cm length 25 cm
Moderator: polyethylene, distance between parallel faces - 5

cm.

Efficiency: i 30-60% (depends on geometry)

I

ife time: 15-30 ps (depends on geometry)



» Neutron Detector TETRA for : COSt estimates

Investment:
Array of neutron counters 280 000€
| Control system 50 000€
41. | Manpower cost:
Stuff 2 per/year 60 000€
-, 5_ ) Travel and indirect coast: 50 000€
| TOTAL 440000€

Technical specifications

A detector prototype with 90 counters (gas pressure 7 atm,
length 50 cm, diameter 3.2 cm) is for experimentsa tALTO in
Orsay starting from 20009.

To get better angular resolution with high and cons tant

Increase the total numbers ot counters up to 300 -



Neutron Detector Setup for schedule

Tests of a detector prototype at ALTO, 2009 - 2010.

Construction and manufacturing of the neutron detector
for DESIR: 1 man year, 2011.

! PE? Tests of the DESIR neutron detectors at ALTO:
0.5 man year, 2011- 2012

Installation of TETRA detectors in the DESIR hall:
0.5 man year, 2013- 2014.



Neutron Detector Setup for

Risks of the project

Neutron detectors of this type have been used at GANI L

and will be tested at ALTO. We have prepared the last

" detector of this type for the Ilow background

- . © measurements of spontaneous fission in LSM (Modane,
France) in 2004. The detector for DESIR will be

\i constructed and manufactured with this experience.

Beam requirements

Beam intensities: To perform the experiments

. described above, beam intensities of the RNB of inter  est
. of about 10 >-107 pps will be optimum.

Specific requirements
- Required floor space: 2x3 m 2
- Weight: total with shielding — 2000 kg




Neutron Collaboration at ALTO
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FLNR (Dubna)
GANIL (Caen)
IPN (Orsay)
Katholieke Universiteit (Leuven)
Cyclotron Laboratorie (Jyvaskyla)
NPI of ASCR, Czech Republic




At the verge of discoveries...
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