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Abstract

In this proposal, we plan to further expand the understanding of the appearance of shape coexistence in
the light Ni nuclei by performing a detail nuclear spectroscopy study of 65Ni. We have recently measured
shape isomers in 65Ni, populated with a two neutron transfer reaction at sub-Coulomb barrier energy:
this reaction populates strongly the 0+ excitations and, in turn, intense gamma rays decaying towards the
2+ state were observed. Very recent Monte Carlo Shell Model calculation by the Tokyo’s group indicated
the presence of shape coexistence also for the ¢5Ni nucleus. We would like then to perform a detail
investigation of ¢5Ni with the goal to search for shape coexistence. 65Ni will be populated via one neutron
transfer using 13C beam on a 4Ni target, at the sub-Coulomb energy of 29 MeV. The gamma-transitions
will be measured using the Bucharest ROSPHERE array, consisting of 15 Ge detectors and 10 LaBrs3(Ce)
scintillator: we plan a detail investigation of the level scheme and to identify and measure the half-life of
the excited 1/2-and 3/2" states predicted to have oblate shape, as well as the positive states of same spin
predicted to have prolate shape. Measurement of the lifetime of these excited states in ¢5Ni will be
performed by the Doppler Shift Attenuation Method and, possibly, by fast timing techniques for states
with lifetime longer than 20 ps. At present, no lifetime information is available for 65Ni, a part from the
9/2+ state at 1017 keV (T1/2= 25.6 ns) and the long-lived 69 s 1/2- isomer at 63.37 keV.
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918&%$"#<The plot illustrates the level scheme and the decay of the three 0+ excited levels, compared with
MCSM calculations [14].
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918&$"#=A comparison between the potential surface energy calculation of 65Ni (left) and 66Ni (right).

The plot is as function of the quadrupole moments Qo and Q: [14,15] and shows the spherical, prolate and
oblate coexistence.
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In summary, ¢°Ni represents a very interesting nucleus to probe the evolution of the nuclear

shapes coexistence towards the “super coexistence” experimentally observed in °Ni,
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3-Proposed Experiment
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