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Nuclear Reactions with Radioactive
Beams at GANIL

* Experimental method
e Search for the tetra-neutron

* Doubly magic oxygen isotopes : proton
scattering from the O Isotopic chain

« Shell gaps far from stabllity : the power of
transfer reactions

* Improved beams and detectors: Towards
lower cross sections.

IPNO-SACLAY-GANIL collaboration




The GANIL Faclility Today
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A Typical Experiment (@ Ganil)

MUST: Y. Blumenfeld et al., NIM A366 (1999) 298

CATS: S. Ottini-Hustache et al., NIM A431 (1999) 476 2
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The “Be break-up experiment
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FIG. 3. Distribution of the ratio of proton energy, Ey (MeVi, 1o
the energy derived from the flight time, £, {MeV/nucleon), for data
from the reaction { l4ge, IEBE+n:|—|'|ist|:|g|":|n'|—ﬂnd for simula-

tions of elastic scattering of '“#n—solid, dashed. and dotted lines, E /'E
respectively—on protons. The experimental resolution has been in- P n
cluded in the simulations. : o
FIG. 6. Scatter plot and the projections onto both axes of the

particle identification parameter PID defined in Eq. (1) vs E,/E,
for the data from the reaction { *Be X +#). The PID projection is
displayed for all neutron energies. The dotted lines correspond to
E,/Ey=14 and to the region centered on the Be peak.

GANIL/LISE + DEMON




Predictions for 4-neutron system

“ | show that it does not seem possible to change modern nuclear
Hamiltonians to bind tetraneutron without destroying many other successful
predictions of those Hamiltonians.

S. C. Pieper, PRL 90, June 2003







8He(d,°Li)4n results
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* Probe the neutron magic number evolution with a neutron-sensitive probe

* B(E2) : np interaction ; spin-isospin & tensor parts far from stability (T. Otsuka) ?

* (p,p’) @~50 MeV/A : 75% of the of the interactions with the neutrons

P.G. Thirolf et al. PLB485(2000)16
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Excitation energy spectrum for 4’Ar
“°Ar (d,p)
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L. Gaudefroy (PhD) and O. Sorlin



e [MeV] Evolution of single particle energies at N=29
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6 | Tensor monopole interaction (T. Otsuka)
P32 g, —V( f75-f52 )
] or/and
-8 |

Density dependence effect (J. Piekarewicz)
TSy, — V( Py2Pa2 )

10 .
/ First evidence of the tensor forcein nuclei !

f7/2
51T 49 47
Tl 20Ca 18A ' Courtesy of Olivier
The N=28 gap has decreased by 330(80) keV between Caand Ar Sorlin
Decrease of the f and p spin-orbit splittings not predicted by mean field calculations




DEXON 2006 - 2012 % ’

E. Pollacco CEA Saclay




MUST IT - Towards Larger (x3) Area

But more compact-..

*6 Telescopes 10X10 cm?

*ASIC electronics for energy
and time

7 cm deep : opensthe
possibility for y particle
coincidences



Neutron-proton pairing through n,p transfer
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e N-p pairing can occur in 2 different states: T=0 and T=1.

S6Njj, 48Cr (p,t) AT =0,1
SN, 4Cr(d,a) AT =0

Study of %8Ni(d,p)

Study of °Fe(d,p) for astrophysics




 Existing GANIL Accelerators
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The EURISOL Concept
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