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Shell Model Calculations for Neutron-rich Mn Isotopes
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Abstract: Recently, we have carried out aseries of studies on the structures of pf shell neutron-rich nuclei
around N =40 using the spherical shell model and the projected shell model respectively. As an example, these
two types of shell model calculations for the neutron-rich odd-odd isotopes ®®:°Mn are discussed in this paper.
The results show that both the calculations reproduce the observed experimental energy levels from the low-
excitation states to the high-spin ones in °®®*Mn. Consistent results are also obtained by these two theoretical
calculations when describing the negative-parity rotational band derived from the intruder neutron gg,, orbital in
both isotopes. Through comparison, we show the applicability of these two shell model methods and the adopted
effective interactions in the present neutron-rich mass region. The significance of the excitations from neutron
gg/2 orbital to the structures of the neutron-rich nuclei in pf shell with Z < 28 are especially emphasized in this
paper.

Key words: neutron-rich nuclei; Mn isotope; spherical shell model; projected shell model
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