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Structure of 68Ni: new insights on the low-lying 0+
and 2+ states from two-neutron transfer on 66Ni and

beta-decay of 68Co
The region around the nucleus 68Ni, with a shell closure at Z = 28 and a sub-shell closure at N = 40, is the source
of considerable interest in nuclear-structure studies. Despite a significant set of experimental and theoretical
information available on 68Ni [1-5], the origin of its structure is still being questioned. A recent clarification
of the energy and spin assignment of several low-lying 0+ and 2+ states [6-9] and state-of-the-art shell model
calculations [5,10] hinted to the possibility of triple shape coexistence and highlighted the need of additional
experimental investigation.

To better understand the structure of 68Ni, two complementary experiments: the two-neutron transfer reac-
tions on 66Ni at 2.85 MeV/u and the beta-decay of 68Co were performed at ISOLDE.

On one hand, the 66Ni(t,p)68Ni reaction represents a unique tool to probe the nature of 0+ states in 68Ni. Co-
incidences between the outgoing light charged particles and gamma-rays were detected using the combined
MINIBALL [11] gamma-ray spectrometer and the T-REX particle detection array [12]. Results of such coinci-
dence analysis together with the reconstruction of angular distributions of the reaction products, revealing the
most populated states, will be presented. An interpretation based on calculations within the Distorted-Wave
Born Approximation (DWBA) and shell model two-nucleon amplitudes will be discussed.

On the other hand, the measurement of the beta-decay of the low spin isomer in 68Co selectively produced in
the decay chain of 68Mn allowed us to build a revised decay scheme to 68Ni based on the clear identification
of beta-gamma-E0 delayed coincidences. A strong emphasis will be put on the connections between the three
lowest lying 0+ and 2+ determined from observed transitions and upper limits.

[1] M. Bernas et al., PLB 113, 279 (1982) <br>
[2] R. Broda et al., PRL 74, 868 (1995) <br>
[3] W. Mueller et al., PRC 61, 054308 (2000) <br>
[4] O. Sorlin et al., PRL 88, 092501 (2002) <br>
[5] S. Lenzi et al., PRC 82, 054301 (2010) <br>
[6] S. Suchyta et al., PRC 89, 021301(R) (2014) <br>
[7] F. Recchia et al., PRC 88, 041302 (2013) <br>
[8] C.J. Chiara et al., PRC 86, 041304 (2012) <br>
[9] R. Broda et al., PRC 86, 064312 (2012) <br>
[10] D. Tsunoda et al., PRC 89, 031301(R) (2014) <br>
[11] N. Warr et al., EPJA 49, 40 (2013) <br>
[12] V. Bildstein et al., EPJA 48, 85 (2012)

Primary author: Mr RAABE, Riccardo for the IS467 and IS504 collaborations (KU Leuven, Instituut voor Kern-
en Stralingsfysica)

Presenter: Mr RAABE, Riccardo for the IS467 and IS504 collaborations (KU Leuven, Instituut voor Kern- en
Stralingsfysica)


