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Competition between different channels in fusion reactions
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Some of recent studies




1. Formation of new exotic nuclear isotopes
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Theoretical study of evaporation-residue cross sections of superheavy nuclei
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Based on the empirical coupled-channel model for calculating capture cross section and the statistical model
for calculating survival probability, we propose an analytical formula for describing the fusion probability. The
cold-fusion and hot-fusion reactions leading to superheavy nuclei have been systematically investigated. For
both the cold-fusion and hot-fusion reactions, the measured evaporation-residual (ER) cross sections can be
reproduced acceptably well by using the formula with the same parameter set. Simultaneously, the ER cross
sections for some reactions producing elements Z = 119 and 120 are studied. It is found that the projectile-target
combinations **Ti + >*Bk and *°Ti 4 ***?3!Cf are considered as the most promising reactions for the syntheses
of the next two superheavy elements beyond Og. The maximal ER cross section for *°Ti + **’Bk is 48.2 fb at
the incident energy E.,, = 226 MeV. For *°Ti + ***%'Cf, the maximal ER cross section is about 10 fb at the
incident energies around E.,, = 232 MeV.
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Heavy particle radioactivity of superheavy element
Z =126
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Abstract

The concept of heavy particle radioactivity is studied using modified generalised liquid drop model
(MGLDM) in the superheavy element Z = 126. The eight different proximity functions and different mass
excess values were used to evaluate cluster/HPR. The logarithmic half-lives using different proximity func-
tions and mass excess values are compared with that of experiments. The HPR of %°Ni to 192Ru have been
studied in the superheavy region 30126 t0 320126. The HPR half-lives has been compared with the differ-
ent decay modes such as a-decay, B-decay and spontaneous fission. 9 HPR emitters, 4 « emitters, 1 T
emitter and 7 spontaneous fission nuclei were identified in the superheavy nuclei 300-314126, 315-31812¢,
319126 and 320-32612¢ respectively.
© 2021 Elsevier B.V. All rights reserved.
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From theoretical point of view .....
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Coupled-channel approach
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Theoretically, the simplest approach for heavy-ion fusion reactions is to use the one
dimensional potential model where both the projectile and the target are assumed to be
structureless.
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2. An unexpected behavior: fusion hindrance..?!!
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Nuclear matter incompressibility and short relative distances
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3. Isotopic dependence in experimental approach
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Isotopic dependence in theoretical approach
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Validation of calculated values
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4. Deformation effects
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