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E�ects on the fusion cross-section are predicted by theoretical models in reaction induced by halo nuclei
below and around the Coulomb barrier [e.g. 1]. Di�erent models disagree about the role played by
the break-up of the loosely bound halo nucleon. The reaction studied experimentally so far are not yet
su�cient to clarify this physics[2-4]. No data for fusion evaporation reactions induced by halo nuclei
on medium mass targets below the barrier are available so far owing to the low beam current, small
cross-section and low evaporation residue (E.R.) energies. Moreover indirect E.R. detection, via on-line
or o�-line gamma spectroscopy, would also be very di�cult due to the combination of low E.R. yield with
low detector e�ciency.
The reaction 6He+64Zn was investigated in order to study the e�ect of the 6He structure on the fusion
cross section around the Coulomb barrier. An excitation function for fusion reaction was performed
by using the activation thecnique. The E.R. produced by fusion decay by Electron Capture (E.C.) so
they are detected and identi�ed by measuring the X-ray emitted after E.C. decay using a Si-Li detector.
The clear advantage of the o�-line X-ray technique is the 100% intrinsic detection e�ciency and the low
background for X-ray detection. We clearly identi�ed �ve E.R. previously predicted by statistical model
calculations (68Ge, 66;67;68Ga and 65Zn) with half-lifes ranging from 1 hour to 300 days. Di�erent iso-
topes of the same element which cannot be distinguished by atomic X-ray spectroscopy can be identi�ed
following the activity curve as a function of time. An activation run using a 4He beam was performed in
order to check the absolute normalisation by comparing our results with previously measured excitation
function for 4He+64Zn using radiochemical method [5]. Along with the fusion excitation function, elastic
scattering and transfer reactions were measured. The contribution of the transfer channel has been clearly
identi�ed for the �rst time in such kind of studies.
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Transfer Reactions with Radioactive Ion Beams at HRIBF ∗
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It is well-known that the order of single-particle orbitals changes as a function of neutron and proton
number. In addition, the presence of deformation fragments the single-particle strengths. It is, therefore,
critical to study single-particle transfer reactions on nuclei away from the valley of stability to probe the
ordering of single-particle energy levels, single-particle spectroscopic factors, and the fragmentation of
these strengths as a probe of deformation.

For nuclei away from the valley of stability such transfer reaction studies can only be performed in inverse
kinematics, with a beam of the radioactive species hitting a hydrogenic target, for example. Such studies
have been successfully performed at the ATLAS facility at Argonne, where a radioactive 56Ni beam im-
pinged on a thin CD2 target with the mass/charge of energy-degraded beam-like residues selected by the
Fragment Mass Analyzer and reaction protons from the (d,p) reaction were detected in a large, annular
Si detector array at back angles in the target chamber. [1]

Two experiments have been approved to study transfer reactions in inverse kinematics using beams of
56Ni and 92;94Sr from HRIBF in which the heavy residues would be analyzed with the Recoil Mass Sep-
arator and light residues would be detected with position-sensitive Si detectors in the target chamber of
the RMS. The present talk would discuss the experimental challenges as well as the prospects for transfer
reactions with radioactive ion beams at HRIBF and in the future at RIA.

1. K. E. Rehm et al., Phys. Rev. Lett. 80, 676 (1998).
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