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heavy CN, there is also the long-standing desire to understand formation of
very heavy or Super Heavy Elements (SHE). In this talk we plan to review
the present status of heavy-ion induced fusion-fission processes at energies
above the Coulomb Barrier. We would like to touch upon aspects of fission
followed by complete and incomplete fusion and processes like fast and quasi-fission. We will be
primarily drawing from our measurements carried out at
Inter University Accelerator Centre, New Delhi using the Hybrid Recoil mass
Analyser (HYRA) coupled with the TIFR 4π Sum-Spin spectrometer [1]. We
will provide a brief introduction to the subject of heavy-ion induced fusion
followed by fission process and its wider ramifications in low and medium
energy nuclear physics. We will summarise what we have learnt so far and
what are the unresolved mysteries. Example to support the current understanding of the subject
will be primarily from our very recent measurements
of angular momentum gated Evaporation Residues from the heavy 186Pt
and very heavy 240Cf nuclei. Detailed analysis using Statistical Model analysis and Dynamical
approach will also be presented. We will also discuss the
role of nuclear viscosity in the survival of the CN against fission.
[1] Phys Rev C 88 024312 (2013), Phys Rev C 88 034606 (2013), Nucl.
Phys. A 890, 62 (2012), Jour. Phys. G 41 (2014), EPJ Web of
Sc.(2011,2013), Phys. Rev. C 95 (2017), Phys. Rev. C 96 (2017),
Phys. Rev. C 99 (2019), Phys Rev C. 101,(2020), Phys. Rev C 2024 (In Press)
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Nucleosynthesis at large magnetic induction relevant for core-collapse supernovae, and neutron star
mergers is considered. For respective magnetic fields of a strength up to ten teratesla atomic nuclei
exhibit linear magnetic response due to the Zeeman effect. Such nuclear reactivity can be described
in terms of magnetic susceptibility [1]. Susceptibility maxima correspond to half-filled shells. The
neutron component rises linearly with increasing shell angular momentum, while the contribution
of protons grows quadratically due to considerable income from orbital magnetization. For a case j = l
+ 1/2 the proton contribution makes tens of nuclear magnetons and exceeds significantly the neutron
values which give several units. In a case j = l – 1/2 the proton component is almost zero up to g-shell.
Respectively, a noticeable increase in the generation of corresponding explosive nucleosynthetic
products with antimagic numbers is predicted for nuclei at charge freezing conditions. In the iron
group region new seeds are created also for the r-process. In particular, themagnetic enhancement of
the volume of 44Ti isotopes is consistent with results from observations and indicates the substantial
increase in the abundance of the main titanium isotope (48Ti) in the Galaxy’s chemical composition.
Magnetic effects are proved to result in a shift of the r-process path towards smaller mass numbers,
and an increase in the volume of low mass nuclides in peaks of the r-process nuclei.
1. V.N. Kondratyev, Universe, 7 (2021) 487, https://doi.org/10.3390/universe7120487
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High-effective γ-ray spectrometer ELIADE for the nuclear reso-
nance fluorescence studies at at ELI-NP.
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