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Systematic analysis on α-decay of the superheavy
elements within the relativistic mean-field model

Theoretical and experimental investigations of theα-decay properties of superheavy nuclei are the key param-
eter for understanding the nuclear structure and reaction dynamics. A comprehensive analysis of the α-decay
half-lives underlying 55 superheavy nuclei with 100 ≤ Z ≤ 120 is performed within the axially deformed
relativistic mean-field (RMF) formalism using the NL3∗ parameter set[1]. The α-decay energies (Q-values)
are calculated from the RMF binding energies and are compared with the available experimental data [2] as
well as the theoretical global nuclear mass model WS4 [3]. To evaluate the relative numerical dependency
of the half-life for specific α-decay energy, the decay half-lives are calculated using four different formulae,
namely; the modified Viola-Seaborg formula (MVS), modified scaling law Brown formula (MSLB), Yibin et al.
formula (YQZR), and modified Yibin et al. formula (MYQZR) [4]. For all chosen nuclei, we observe a strong
dependence of the half-life on the decay formula. Like the UDL and MUDL, the decay energy and predicted
half-lives for YQZR are found to be congruent with experimentally determined half-lives [5,6]. From the mi-
croscopic perspective, the current study can be beneficial for the future experiment in the superheavy region.
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