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II-1. Nuclear Physics

Discovery of a us isomer of "Cof
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Changes in nuclear shell structure far from stability
are largely associated with the monopole component of
the proton-neutron interaction. Thus, there is a large
ongoing experimental effort aiming to investigate how
these shell and sub-shell closures evolve for very exotic
nuclei at and below "®Ni. The study of single neutron
and proton particle and hole states outside "®Ni is one
important way to gain information on this topic. In
a recent paper new experimental results on “6Co, one
neutron-hole and one proton-hole in "8Ni, were pre-
sented. Due to the purity of the excited states, this is
a unique case to study the neutron-proton interaction
in a region with sparse experimental information.

The "6Co nuclei were produced by in-flight fission
of a 345 MeV /u 238U beam on a 3 mm beryllium tar-
get and then separated using the BigRIPS fragment
separator and the ZeroDegree spectrometer. At F11
the WAS3ABiY silicon detector stack was used for im-
plantation and S-decay correlation measurements and
the EURICA spectrometer was used for measuring the
energy and time of the v rays. In total, approximately
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Fig. 1. Proposed experimental level scheme of ®Co com-
pared to shell model calculations using a modified
LNPS interaction.

1000 "8Co ions were implanted in WAS3ABi during 10
days of measurement.

In the experiment, two coincident ~y rays of 192 and
446 keV from the decay of a t;,5 = 3 us isomeric state
of ™Co were observed. The decay of the isomer was
assigned to an E1 transition with a reduced transition
probability of B(E1;3% — 27) = 1.79 x 1078 W.u.
Shell model calculations carried out with an up-to-
date LNPS interaction®?®) including monopole changes
to assure the correct propagation of proton single-
particles energies showed the states to be about 70%
pure structures of 7 f7712 ® Vg;/12 or f7712 ® l/p;/12 hole
configurations for negative and positive parity states,
respectively. Thus, the relative Vgg_/l2 and l/pl_/12 po-
sitions could be fine tuned by changing the strength
of the w f7_/12 ® 1/101_/12 monopole. The results of these
calculations are shown in Fig. 1.

Furthermore, a 8 decaying 8~ state was also ob-
served in the data, consistent with the LNPS shell
model calculations. These results will help constrain
further developments of theoretical models in the
Tf7/2 @ vgg 2 Tegion between 60Ca and "®Ni, where
scarce experimental data are available.
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