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Exotic nuclei are usually produced by projectile fragmentation or projectile fission at relativistic energies, or
in complete fusion reactions at Coulomb barrier energies. These production methods and the available beam
intensities determine the present boundaries of the chart of nuclides. However, it is estimated that several
thousand further isotopes are expected to exist on the neutron-rich side, including most of the nuclei along
the astrophysical r-process path. Multi-nucleon transfer (MNT) reactions could be a possible way to expand
into this unknown territory. The results achieved so far provide an idea of the potential of MNT reactions for
nucleosynthesis.
The development of techniques to separate and detect heavy transfer products is ongoing. Our results will be
discussed together with previous measurements, and perspectives will be given for the application of MNT
reactions to produce new heavy and superheavy isotopes [1-5]. The project of a new kinematic separator, the
“Separator for Transactinide Research”(STAR), which will be designed to study MNT reactions at the Flerov
Laboratory of Nuclear Reactions of the JINR, Dubna, will be discussed [5-6]. The project will be implemented
together with the modernization of the U400 cyclotron (U400R).
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