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Figure 1 Shell gaps in nuclei as a function of neutron number. Solid circles denote the experimental data AME2012"". (a)~(d) denote the results for
Si, Ca, S and Ni isotope chains, respectively. Solid squares in (b) at around N=32 denote the experimental data taken from [1]. Solid and dot-dashed

curves denote the results of WS” and WS4 models'>"?!
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Figure 3 (Color online) Nuclear rms charge radii. Circles and curves denote the experimental data

181 and the predictions of WS” model, respectively.
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New magic numbers in Si, S, Ca and Ni isotopes

WANG Ning & LIU Min

Department of Physics, Guangxi Normal Univeristy, Guilin 541004, China

The shell gaps, nuclear deformations, and rms charge radii of Si, S, Ca, and Ni isotopes were systematically investigated with the
Weizsaecker-Skyrme (WS) mass formula. The measured data were reproduced remarkably well by the WS calculations. The rms
deviation was only 298 keV with respect to the 2353 measured masses and only 0.022 fm with respect to the 885 measured charge
radii. In addition to the known neutron magic numbers, the WS formula predicts that the neutron numbers N=14, 16, and 32 could also
be magic numbers. The empirical shell gaps based on the nuclear masses of intermediate and heavy nuclei are sensitive observables
which can be used to study the shell closures. To obtain helpful shell closure information from the nuclear rms charge radii, the
precisions of the experimental measurements for neutron-rich nuclei should be improved further and more data are still required.

nuclear masses, charge radii, shell gap, magic number

doi: 10.1360/N972014-01299
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