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Cluster-transfer reactions with radioactive 98Rb and
98Sr beams on a 7Li target
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We report on an exploratory experiment performed with MINIBALL coupled to T-REX [1-2], to investigate
neutron-rich Sr and Y nuclei around mass A = 100, by cluster transfer reactions of neutron-rich 98Rb/98Sr
beams on a 7Li target. The aim of the experiment was on one hand to perform a gamma-spectroscopy study
by transfer reactions of

neutron-rich Sr and Y nuclei beyond N=60 populated, so far, only via beta-decay and spontaneous fission
experiments[3]. On the other hand we wanted to acquire experience in using cluster transfer reactions with
the weakly bound 7Li target, in order to perform, at a later stage with HIE-ISOLDE, similar measurements
induced by neutron-rich

radioactive beams of Sn and Hg, for which at least 5 MeV/nucleon are needed to overcome the Coulomb bar-
rier. The present experiment is therefore meant as a first step of a research program aiming at
gamma-spectroscopy studies of the low-lying structures in Sb and Tl isotopes located close to 132Sn and
208PDb, respectively.

In the experiment, a 98Rb beam, and a strong component of its beta-daughter 98Sr, were accelerated at 2.85
MeV/A on a 1.5 mg/cm?2 thick LiF target. The experiment lasted 3 days, with an average beam current of 2-
104 pps. 7Linuclei are particularly suited to study cluster transfer reactions since they can be described as an
alpha and a t cluster that easily break up due to a small binding energy of 2.5 MeV, with a sizeable probability
of one of the two fragments to

be captured [4]. The MINIBALL/T-REX [1-2] set-up allowed to detect the complementary charged particle
emitted in coincidence with the

gamma-cascade of the excited system created by the transfer, giving a very clean trigger on the final popu-
lated residues.

gamma-rays have been detected after two or three evaporated neutrons and levels with spin up to 6 hbar
have been observed. The reaction mechanism has been investigated by studying the cross section for both t
and alpha transfer as a function of the excitation energy of the final nucleus and of the scattering angle. The
experimental results have been compared with theoretical calculations, performed by the FRESCO code [5],
considering a DWBA transfer of a cluster-like particle in 7Li to the continuum, showing that the model can
predict with qualitative agreement the excitation energy distribution of the final products. Furthermore, the
calculated angular distributions can reproduce the ratio between t and alpha cross sections measured experi-
mentally, suggesting a proper description of the direct nature

of the process.

In conclusion, the present study shows that cluster transfer reactions can be consider as a valuable tool to
study nuclear

structure far from stability, encouraging their future application with heavier neutron-rich HIE-ISOLDE beams.
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