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Comparative study of the isoscalar giant monopole
resonance in *°Ni and analysis of its fine structure

Background:

Inelastic c-particles scattering at energies of a few hundred MeV and very-forward scattering angles including
0° has been established as a best tool for the study of the isoscalar giant monopole (IS0) strength distributions
in nuclei across the periodic table. The present study describes a systematic investigation of the fine structure
of the IS0 resonance in **Ni.

Objective:
This work aims to extract the IS0 strength distributions and analysis of their fine structure in the energy region
of the isoscalar giant monopole resonance (ISGMR).

Methods:

The ISGMR was excited in °*Ni using a-particle inelastic scattering measurements acquired with an Eo = 196
MeV beam at scattering angles 61, = 0° and 4°. The K600 magnetic spectrometer at iThemba LABS was used
to detect and momentum analyse the inelastically scattered o particles. An experimental energy resolution
of = 70 keV (FWHM) was obtained, revealing fine structure in the excitation-energy region of the ISGMR.
The IS0 strength distributions in the nuclei studied were obtained with the Difference-of-Spectrum (DoS)
technique. Further, the extraction of characteristic energy scales from the fine structure observed in the
IS0 strength distributions was performed using the technique of Continuous Wavelet Transform (CWT). The
theoretical comparison is based on the phonon-phonon coupling (PPC) model where the calculation of the
single spectrum and the parameters of the residual interaction are done with the Skyrme forces f~.

Results:

IS0 strength distributions for "®Ni are extracted and compared to previously published results from experi-
ments performed at 240 MeV incident energy at the Texas A&M University (TAMU) and from experiments
performed at 386 MeV incident energy at the Research Center for Nuclear Physics (RCNP). With some ex-
ceptions, a reasonable agreement is obtained. Wavelet-analysis techniques are used to extract characteristic
energy scales of the fine structure of the ISGMR from the experimental data. Comparisons with the PPC
predictions provide insight into the damping mechanisms of the ISGMR.

Conclusions:
Fine structure in the energy region of the ISGMR is observed and may arise from coupling to collective
phonons and the non-harmonicity owing to interactions among phonons.
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