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The ALTO project at IPN Orsay
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Production of fission fragments with photofission
ISOL type device

First part : deuterons + ISOL device

\

Optimization of the different
parameters for the production :
R&D target / ion sources

Study of neutron rich
Nuclei around N=50
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Production of fission fragments
using fast neutrons
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[ Photo-fission at CERN ]

Transport pipa

Cryolinger (12K)

Turbo pump (50/s)
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Comparison with experiments
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Comparison between cold and hot fission
1323n region
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First test with target ion source

July 2006
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Yields for Isotopic Chain of Sn
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| =D.o.Nlg ¢ . .¢ | Carburation room, dimensioned for SPIRAL2 targets

target source separ

Tests of target ion sources for ISOLDE, SPIRAL2 and EURISOL at ALTO
Collaboration with Argonne for dense uranium carbide
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target source separ det

Tantalium oven

Oven design

Transfert tube(Ta)

Graphite
container

e Prototype in steel to test mechanical rigidity and
temperature distribution

e validation of simulations

o/ ¢ Ta prototype under tests of long term heating
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targ et source separ det
Some ion sources currently used
Plasma Surface ionization

N e High temperature (1900 °C)

. .% Compact: the target is part of

o : the source high efficiency

: [Tasorio] well adapted for a large

YV & — number of elements

No selectivity

e Very high efficiency for alkaline

Dedicated to alkaline and Ga In

Lasers

ource

ancms
SECTOR

Very selective ion source

High efficiency depending on the rate
frequency of the laser

“"' Large number of elements could be ionized
Contamination with surface ionization




targ et source separ det

| =D.0.N.g .8 £ Example: production of a pure Ga beam
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N=40
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targ et source separ det

continuum’

ionization
energy
<9-10eV
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targ et source separ det

| =D.0.N.g .8 £ Example: production of a pure Cu beam

Zr 40 Zr90 Zr91 7=40
Y 39
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Cu 265a 31 |Gas1
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Activities (BQ)

Activities of the different elements produced

80Ga(t)

80CuUg(1)

T1/2

80Cu | 150 ms

0.2 0.4
0Zn,,(  Time ()

I.N. Borzof, PRC 71,
981 (1994)

Collection time: 200ms

Measurement time:

3XT1/2 ~1S

Production with Laser ionization

(for Cu)

Presence of surface
lonization (for Ga)

Ascendancy of

8OGa

lonizer : low work function, high melting point, (electrical conductivity?)
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Activities of the different species for a Y,0, tube
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Possible Physics program de physique at a low energy facility ]

Some examples

Study of neutron rich nuclei around N=50
Laser spectroscopy at ALTO

B strength functions

Bn B2n measurements

Need for a high efficiency Ge set-up and
complementary detectors (neutrons, electrons)

Need for pure beams
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target source separ det

B-decay studies of fission fragments as a powerful tool for

the exploration of the nuclear structure close to N=50
Typical Experimental Setup
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Example 1: the 83Ga,,—»83Gey,; decay study n
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Proposed spin assignment for
the observed levels in 83Ge.;

2" ®wu;,,

vsl/2

vd5/2

Evidence of a weak coupling
structure in 83Geg,
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Persistance
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HFB calculations

O Perru & J. Libert private communication
HFB calculation using the Gogny interaction

GCM — Bohr dynamics
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Example 2: the 8'Zn ,—»8'Ga;, decay study

Sr 38

Rb 37

Zr 40

Y 39

Zr90 Zr91 ST

Sr86 Sr87 Sr88

Br 35
Se 34 Se76 Se77 Se78
As 33 As83
Zn Gz
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Cu 2
Ga 31 < -Ga81‘
Ni 28
Zn66 Zn67 Zn6s Zn8o|Zns1
C
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Results from the 8'Zn.,—»8'Gag, B-decay study Unknown !
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Proposed level scheme for 81Ga : persistence
of N=50 shell closure
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Importance of conversion electron measurements
Study of the N=40 « gap » versus pairing in g9/2
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N=40 gap weaker than pairing in gg/, ?
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possible roadmap for B decay
Zr 40 Zr90 Zr91

K

83Geg, confirm the
=y Weak-coupling hypothesis

Se80 Se84

As83
Ge82|:e83|Ge84|Ge85
85Ge53 characterize the valence k )
space which extents beyond |Gasl Gag3|Gt 4Gass
N=50 and find a possible
particle-collectivity coupling

84Geg, characterize
the expected collectivity

Ni70|Ni71|Ni72|Ni73|Ni74|Ni75|Ni76

N=40




[ Collinear laser spectroscopy
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History of the project... present and future

arrival of the cavity

mL-ZOOG

electron-beam
on the target

_ 10uA iorlsource
&OQ" physics end-2007 ensemble
QO SPIRAL2 R&D increase of the e-b int J13Y i
557;272% tests on different ion-sour( e! E g
building of the beam lines e =SS
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