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In Ref. [1] we presented results of calculations of 

the evaporation-residue cross sections for production 

of super-heavy elements of Z = 114-118 in hot fusion 

(3n and 4n) reactions induced by 48Ca projectiles on 

Pu, Am, Cm and Cf targets. Exactly these reactions 

had been used by Oganessian et al. in their discovery 

experiments [2]. 

 
Fig. 1 Excitation function for production of isotopes of element 

Z=114 in 3n and 4n channels of the 48Ca + 244Pu reaction calculated 

with the ground-state masses and fission saddle-point energies of 

Myers-Swiatecki [6] and Sobiczewski et al. [7], compared with the 

cross sections measured by Oganessian et al. [2] (full circles). 

 

 
Fig. 2 Difference of energy thresholds for fission and neutron 

emission, Bf - Bn, calculated for nuclei in the range 106   Z   120 

with mass numbers A = 3Z-58. The calculations are done for the 

ground-state masses and fission saddle-point energies of Myers and 

Swiatecki [6], Sobiczewski et al. [7] and Möller et al. [8]. 

 

The calculations were based on the “Fusion by 

Diffusion Model” [3] in a Monte Carlo version [4] 

modified to calculate xn channels, with pheno-

menological systematics of the fusion hindrance factor 

[5]. In Fig. 1 we show a typical example of a 

calculation for the 48Ca + 244Pu reaction (sum of the 

3n+4n cross sections) compared with the measured 

cross sections [2]. The calculations were carried out 

with two different available theoretical predictions of 

the ground-state masses and fission barriers: the 

Thomas-Fermi model of Myers and Swiatecki [6] and 

the macroscopic-microscopic model of Sobiczewski et 

al. [7]. While the calculations with the masses and 

barriers of [7] roughly agree with the measured cross 

sections, the results for [6] overestimate the 

experimental cross sections by about 4-5 orders of 

magnitude. 

One can easily check that a crucial factor 

responsible for large differences in the theoretical such 

predictions is the difference of the energy thresholds 

Bf – Bn for fission and neutron decay, respectively. As 

seen from Fig. 2, the differences between the 

theoretical Bf - Bn values are largest in the vicinity of 

Z=114 nuclei (up to about 3-4 MeV) and they convert 

into 4-5 orders of magnitude in the predicted cross 

sections. We conclude that among other theoretical 

predictions, the ground-state masses and fission 

barriers of Sobiczewski et al. [7] are the most suitable 

in the range of the heaviest nuclei around Z = 115. 
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