NUCLEAR PROPERTIES OF NEUTRON-RICH GE ISOTOPES

It has become clear that critical issues in the understanding of the nucleus and astrophysical
processes require access to rare isotopes. Many of the known properties of nuclei are expected to
change significantly in nuclei far from stability. Recent experimental results in lighter nuclei
provide indications of these changes. Besides the interest per se of studying the evolution of the
shell structure in transitional nuclei with a complex structure, the study of germanium (Ge)
isotopes around N=50 also supplies information about the correspondence between waiting
points in the astrophysical r-process and localized peaks in the abundance of stable nuclei around
A ~ 80.

As we try to study nuclei farther from stability, the determination of experimental observables
becomes increasingly challenging with low intensity beams, short lived species and high
background experiments. Our recently reported measurement for the B(E2; 0" — 2,") values of
the radioactive germanium isotopes '~ *’Ge and the closed shell nucleus **Ge [1] constitute an
excellent example of how the combination of novel techniques, powerful detection systems and
good quality Radioactive Ion Beams (RIBs) can help to overcome these problems.

With only four protons outside the closed shell Z=28, Ge nuclei are currently the lightest isotopic
chain that allows the study of B(E2)1 values between the sub-shell closure at N=40 and the major
shell N=50. While the availability of this experimental data constitutes a challenging test for
theoretical models [2] it would be highly desirable to measure other nuclear properties. We are
currently engaged in a systematic study of nuclear properties of germanium isotopes at the
ORNL's Holifield Radioactive Ion Beam Facility such as quadrupole moments, g-factors and
masses [3].
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