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Heavy-ion fusion reaction dynamics in the vicinity of the Coulomb barrier have been an active field of inves-
tigation over the past few decades. The fusion and Multi-Nucleon Transfer (MNT) reactions are elemental for
the synthesis of exotic nuclei away from the valley of stability. These studies can further be extrapolated to
extremely lower energies, where the reaction dynamics can shed some light on the astrophysical significance
of the heavy ion reactions in nucleosynthesis [1]. The fusion cross-sections at the sub-barrier energies are
significantly enhanced as compared to one-dimensional barrier penetration model (1-D BPM) calculations.
The coupling of various internal degrees of freedom with the relative motion viz. static deformation, surface
vibrations, and nucleon transfer channels have been employed to explain the experimentally obtained fusion
cross sections [2-4]. The unambiguous influence of multi-nucleon transfer channels on the sub-barrier fusion
enhancement is still not properly understood. Further, based on the quantum tunneling concept, quasi-elastic
scattering (a sum of elastic scattering, inelastic scattering, and transfer channels) serves as an alternative
approach for extraction of the fusion cross section as the former is related to the reflection probability of a
potential barrier while the latter is related to the penetration probability. Therefore, to address the aforemen-
tioned aspects of the heavy ion reaction dynamics, fusion, and its complementary, quasi-elastic excitation
function measurements have been performed for 28Si + 116,120,124Sn systems using Recoil Mass Separator
(RMS), Heavy Ion Reaction Analyzer (HIRA) at Inter University Accelerator Centre (IUAC) New Delhi, India
[5]. The fusion crosssections for all three Sn isotopes are significantly enhanced over the predictions of 1-D
BPM calculations. The Coupled-channels framework using CCFULL has been invoked to explain the under-
lying reaction mechanism [6]. The influence of Multi-nucleon transfer channels has been highlighted in the
coupled-channel calculations [7]. The fusion and complementary quasi-elastic barrier distribution have also
been extracted from the experimental data to reveal the identity of various channels coupled in the reaction
[8]. Detailed analysis and results will be presented during the workshop.
References
[1] C L Jiang et al., Phys. Rev. Lett. 89, 052701 (2002).
[2] A. B. Balantekin and N. Takigawa, Rev. Mod. Phys. 70, 77 (1998).
[3] M. Dasgupta et al., Annu. Rev. Nucl. Part. Sci. 48, 401 (1998).
[4] B. Back et al., Reviews of Modern Physics 86, 317 (2014).
[5] A K Sinha et al., NIM A 339, 543 (1994).
[6] K. Hagino et al., Comput. Phys. Commun. 123, 143 (1999).
[7] Anjali Rani et al., Phys. Rev. C 106, 064606 (2022).
[8] Anjali Rani et al., J. Phys. Conf. Ser. 2586, 012087 (2023).

Primary author: RANI, Anjali (Department of Physics & Astrophysics, University of Delhi)

Co-authors: MANDAL, S. (Department of Physics & Astrophysics, University of Delhi); NATH, S. (Inter-U-
niversity Accelerator Centre, Aruna Asaf Ali Marg, New Delhi); MADHAVAN, N. (Inter-University Accelerator
Centre, Aruna Asaf Ali Marg, New Delhi); GEHLOT, J. (Inter-University Accelerator Centre, Aruna Asaf Ali Marg,
New Delhi); GONIKA (Inter-University Accelerator Centre, Aruna Asaf Ali Marg, New Delhi); CHAKRABORTY,
K. (Department of Physics &Astrophysics, University of Delhi); GUPTA, R. (Department of Physics &Astrophysics,
University of Delhi); AHMAD, C.V. (Department of Physics & Astrophysics, University of Delhi); BISWAS, Rohan
(Inter-University Accelerator Centre, Aruna Asaf Ali Marg, New Delhi); NOOR, Shoaib (Thapar Insitute of Engg.
& Tech., Patiala, Punjab, India); PARIHARI, A. (Department of Physics & Astrophysics, University of Delhi); VISH-
WAKARMA, D. (Department of Physics & Astrophysics, University of Delhi); KHANDELWAL, P. (Department of
Physics & Astrophysics, University of Delhi); KUMAR, Chandra (Inter-University Accelerator Centre, Aruna Asaf
Ali Marg, New Delhi); RAWAT, P.S. (Department of Physics & Astrophysics, University of Delhi); SHERPA, P.
(Department of Physics & Astrophysics, University of Delhi); KUMAR, S. (Department of Physics & Astrophysics,



University of Delhi)

Presenters: RANI, Anjali (Department of Physics & Astrophysics, University of Delhi); MANDAL, S. (De-
partment of Physics & Astrophysics, University of Delhi); NATH, S. (Inter-University Accelerator Centre, Aruna
Asaf Ali Marg, New Delhi); MADHAVAN, N. (Inter-University Accelerator Centre, Aruna Asaf Ali Marg, New
Delhi); GEHLOT, J. (Inter-University Accelerator Centre, Aruna Asaf Ali Marg, New Delhi); GONIKA (Inter-U-
niversity Accelerator Centre, Aruna Asaf Ali Marg, New Delhi); CHAKRABORTY, K. (Department of Physics &
Astrophysics, University of Delhi); GUPTA, R. (Department of Physics & Astrophysics, University of Delhi); AH-
MAD, C.V. (Department of Physics & Astrophysics, University of Delhi); BISWAS, Rohan (Inter-University Ac-
celerator Centre, Aruna Asaf Ali Marg, New Delhi); NOOR, Shoaib (Thapar Insitute of Engg. & Tech., Patiala,
Punjab, India); PARIHARI, A. (Department of Physics & Astrophysics, University of Delhi); VISHWAKARMA,
D. (Department of Physics & Astrophysics, University of Delhi); KHANDELWAL, P. (Department of Physics &
Astrophysics, University of Delhi); KUMAR, Chandra (Inter-University Accelerator Centre, Aruna Asaf Ali Marg,
New Delhi); RAWAT, P.S. (Department of Physics & Astrophysics, University of Delhi); SHERPA, P. (Department
of Physics & Astrophysics, University of Delhi); KUMAR, S. (Department of Physics & Astrophysics, University of
Delhi)

Session Classification: An extra day session


