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β-decay studies of neutron-rich nuclei in the vicinity of 78Ni
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Studies of β-decay properties including half lives measurements as well as investigations on β-

delayed γ-ray spectroscopy in neutron-rich nuclei are of great interests not only for nuclear physics

but also for astrophysics. It serves as a good testing ground for various applications and theories that try

to understand and predict the changing of shell structure as one moves farther from stability toward the

neutron drip-line.

Rcecently, an experiment aiming at studying nuclei around doubly magic 78Ni has been performed

as EURICA campaign at RIBF, RIKEN. A highly segmented silicon stopper named as WAS3ABi DSSD

array is mounted at F11 focal plain of ZeroDegree spectrometer, surrounded by EUROBALL γ-ray

detectors array, which consists of 12 germanium clusters. Nuclear structure around 78Ni were studied

via β-decay of very neutron-rich nuclei in the vicinity of 78Ni produced by inflight fission of a 345-

MeV/nucleon 238U beam at RIBF. The β-decay measurements were realized by performing timing-

position correlation between implanted heavy ions and β-particles. With the help of the high beam

intensity at RIBF, many new half lives were measured: half lives of 76Co, 79Ni, 81Cu, 84Zn, 86Ga, 88Ge

and so on, have been measured for the first time. Also, nuclei such as 78Ni, which have been measured in

previous experiment but resulted in a large error bar, are re-measured in this campaign with much higher

statistics. The new half lives coming from the experiment allow for systematic studies and comparisons

of different mass models and theoretical calculations around 78Ni.

On the other hand, taking advantage of the high effciency of the EUROBALL γ-ray detectors array,

β-delayed spectroscopy have also been studied in details. β-γ as well as β-γ-γ decay spectrum of

nuclide along Ni isotope-chain have been taken from the experiment. It is of great importance to study

the low-lying states of odd Cu isotopes as states with large collectivities as well as strong monopole

migration effect were observed experimentally in odd-mass Cu nuclides at N > 40, which manifest

a strong evidence of shell erosion at Z = 28 in this mass region. Level schemes of odd Cu isotopes

built from the new data set will largely extends present knowledge of the evolution of the nuclear shell

structure approaching doubly magic 78Ni. Some of the results will be summarized and reported in this

presentaion.


