Search for Pygmy Dipole Resonances with gamma-ray detectors
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The isovector giant dipole resonance (GDR) is one of the most important and easily accessible
nuclear collective modes. A large amount of experimental data exists for nuclei in the proximity of
the stability line, these data have contributed to the studies on the effective nucleon-nucleon
interaction in the medium and, in general, to the understanding of the structure of the nuclei.

At the moment there are very few experimental data in nuclei far from the stability line. In
particular, the question on how the Giant Dipole Resonance strength evolves when going from
stable to exotic, weakly bound nuclei with extreme neutron to proton ratio is presently under
discussion both theoretically and experimentally in connection with the existence of the so called
pygmy resonances or soft mode [1-6].

A neutron rich nucleus in the medium mass region which is very interesting for the study of the
GDR is ®Ni. Recent theoretical calculations have predicted that the contribution of the low-energy
region to the dipole strength distribution increases with the neutron excess.

The gamma emission from coulomb excited %Ni has been measured using the RISING array. The
standard FRS-Rising setup [7] has been used. The particle identification setup after the target is
performed by the CATE calorimeter which, in the present experiment, consisted of nine position
sensitive Si detectors coupled to four 6 cm thick Csl. High and low energy gamma rays have been
measured using 15 HPGe clusters of the Euroball array, 7 HPGe segmented clusters from the
Miniball array and 8 BaF, from the Hector array. The preliminary data will be presented and the
results discussed.
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