Production via Tw
Irradiation Setup

Michael Hass
(Ph.D. Thesis of T. Hirsh)

Weizmann Institute , Rehovot, Israel
Soreq NRC, Yavne, Israel

GANIL, Caen, France
ISOLDE, Geneva, Switzerland




RNB

N —»

Doubly magic .

nuclei

Halo nuclei

High Yield Production of °*He and °Li

igralvavzalum’a

WEIZMANN INSTITUTE OF SCIENCE

Proton emitters
New Mass Measu

82 }=

/New Fission Frg men

Superheavies

12

Mt

ts Bn=0
40 MeV
d beam

N ——

==

s
~

s
o
~

~
.
e

Secandary Targe
9Be(n.2n)*Be
%Be(n,a)fHe

Primary Target

Made from
C/Li/Be ...

SOREQ

=S

NGO




SPIRAL 2 -PP

Existing experimental area = Existing GANIL
O

TPy ae 7 CIME cyclotron

7

Acceleration of ions E < 25 MeV

Production cave
Converter C + target UCx
<10 " fissions/s

Future exp. Area
(stable ions)

vy on

WEIZMANN INSTITUTE OF SCIENCE

GANIL

Secondary n’s + fission
BUT
Also light RIB’s

|
|
8Li > B '
|

' |
PBe(n,a)’He |
: He > - |

t,,=807ms |




deuterons / protons
linear accelerator

5 MeV at Phase 1
with only 1 PSM (2008)

40 MeV at Phase 2
with 6 SMs (2013)

2 mA current
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Phys

4He(®Li,n)*'B
reaction

Ishiyama et al., Physics Letters B 640 (2006) 82-85
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Double R(Cs
Target

P.Delahaye, “The beta-beam project in the EURISOL context”,Quantum Seminar, Mainz (2006)
http://beta-beam.web.cern.ch/beta-beam/ — SOREQ
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Spiral2.

40 MeV , 250 mA
Lithium Converter

40 MeV , 5 mA
Carbon Converter

40 MeV , 2 mA
Lithium Converter

Other possible converters:

eryllium, Water, Heavy water
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Monte Carlo N-Particle
: transport code
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‘Be(n.2n)"Be
“Be(n,a)He

Hass et al., J. Phys. G: Nucl. Part. Phys., 35, 014042 (2008). SOREQ




Simulations: 2D Slice Inside The
Secondary Target

Mean neutrons flux on “Be target by bombard of 40 MeV and 2 mA deuterons beam
on thick Lithium target. this is a 2D slice in the middle of the target.
the units are [nfsec!cm2] and the calculations made using MCNP4b 10"
X
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fHe yield density distribution [BHefsecﬁ:mS] inside a 20 slice of the target
for twa positioning distances, the line represgnts avalue of 1.3710'0 [SHeIsecIcmS]
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160(3He,n)18Ne 18Ne Production 160(“He,2n) 8Ne
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Oxide Fibers

= BRUSH

= BeO 2 mm disks
= 23 mm diameter

Purity of 99.9% BeO
= ~500 ppm impurities
= 50%-75% density

= Grain size 20 micron

5,30 K FHOT0- 0
" GAZ LA PRATLE €107

BeO, the most refractory Be com-
pound (melting point 2520 °C), in form of fibers
should provide an ideal target.[For all oxide fiber
targets discussed in this article =80%. ol the pro-
duced PHe is released before its decay. BeO. which
can be heated to even higher temperatures, should
thus guarantee an eflicient release also from large
volume targets.

For short-lived 1sotopes of Cu, Ga and Xe the zirconia and ceria targets respectively provided significantly
higher yields than any other target (metal foils, oxide powders, etc.) tested before.
U. Koster, “Oxide Fiber Targets at ISOLDE” ,Nuc. Ins. Meth. Phys. Res. B 204 (2003)
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Exp

Expected Yields for a BeO target (useful for RNB extraction):

He
SARAF (40 MeV, 2 mA): 8-10'% [°He/sec]

SPIRAL2 (40 MeV, 5 mA): 2-10"3 [®He/sec]

8L

SPIRAL2 (40 MeV, 5 mA): 2-10"2 [8Li/sec]

—

quﬂ'

Expected yield at SPIRAL2 for “just” neutrino production - 2-10'4[°He/sec]
NO technological difficulties (like efficiencies of ionization, extraction...
SOREQ
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Monte Carlo 15.2.2008 Aluminum cubes irradiation experiment
Simulations -  usEr
Preliminary experiment for verification of target geometry

in compare to Monte Carlo simulations.

28.4.2008 Aluminum cubes irradiation experiment
number 2.
Preliminary experiment for verification of target + reflector
geometries in compare to Monte Carlo simulations and
previous experiment.
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cps of each Al Cube at EQOB using MCHNP with z=7 mm (efficiency 1.1%)
and as been measured by B0% Ge detectar on 253/4/2008
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Neutron
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8Li Production Experiment
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5.2 MeV and 2 mA deuterons \
beam.

Production of fast neutrons by
placing a light isotopic
target with high positive Q-
value (probably 3C/7Li)-

We are planning to repeat the
experiments of Aluminum

and BN irradiation by using

these neutrons
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Presented simulations and tests for

S8 WEIZMANN INSTITUTE OF SCIENCE

1.
production of secondary-neutron induced
RIB production.

2. Planned future experiments - including
extraction and ionization yields.

3. Towards a specific design of a target for
SPIRAL2 and/or SARAF.

4. [(-Beams?...
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