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Table 1.  Root-mean-square deviations of the
ground state mass, single-neutron separation energy,
single-proton separation energy, two-neutron separa-
tion energy and two-proton separation energy of the

8 nuclear mass models.

B M/MeV S,/MeV S,/MeV Sy, /MeV S,,/MeV

KTUY 0.724  0.306 0.367 0.383 0.527
FRDM12 0.599  0.351 0.368 0.455 0.469
HFB27  0.517  0.424 0.446 0.423 0.464
DZ31 0.422  0.290 0.307 0.342 0.379
INM12  0.381 0.372 0.369 0.375 0.386
WS3 0.343  0.274 0.302 0.296 0.358
WS4 0.302  0.260 0.278 0.276 0.326
Bhagwat  0.301 0.282 0.296 0.306 0.329
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Fig. 1. Root-mean-square deviations of the mass of light
(8 < Z < 28), medium-I (28 < Z < 50), medium-II (50 <
Z < 82), heavy (82 < Z < 100), and super-heavy (Z =

100) are calculated by the 8 nuclear mass models.
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Fig. 2. Root-mean-square deviation between the predic-
tions of the 8 nuclear mass models and the experimental

values varies with the e.
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Fig. 3. Variation trend of neutron shell gaps in K, Ca, Sc,
Ti and V isotope chains with neutron number.
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Fig. 4. Neutron shell gaps of K, Ca, Sc, Ti and V isotopic chains calculated by 8 nuclear mass models vary with the neutron number.
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Abstract

The reliability and prediction ability of 8 global nuclear mass models is systematically analyzed in terms of
the accuracy of the model and the new neutron magic number predicted by experiments based on the ground-
state nuclear mass data from AME2016. The root-mean-square (RMS) deviations of nuclear mass predicted by 8
nuclear mass models are calculated by subregion, and find that the Bhagwat and WS4 models possess better
accuracy to describe the existing experimental data. By analyzing the trend of the neutron shell energy gap
varying with neutron number, it is found that the KTUY, WS3 and WS4 models can well represent the
mutation behavior caused by the new magic number N = 32, and it is predicted that N = 32 is likely to be a
new magic number in the Cl isotope chain and Ar isotope chain. By analyzing the variation trend of « decay
energy in the superheavy region, it is found that the FRDM12, WS3 and WS4 models can reproduce the
phenomena of subshell with N = 152 and N = 162 well, and predict the relatively long life of nuclei at the
neutron number N = 184 for the isotope chain with proton number Z = 108—114. The comprehensive analysis
shows that the mass model with good accuracy cannot reproduce shell evolution behavior. For example, the
Bhagwat model has the same accuracy as the WS4 model, but it cannot reproduce the mutation behavior of the
new magic number N = 32, 152 and 162. But the KTUY model and FRDM12 model can reproduce the new
magic number behavior of N = 32, 152 and 162, respectively, although the RMS deviation is slightly larger. The

RMS deviation of WS4 model is small and can describe the shell evolution behavior in the nuclear mass well.
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