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This highlight represents the outcome of one of the thesis works which addresses crucial aspects of nuclear
collectivity on an absolute scale along the stable Sn isotopic chain within single experiments. The primary
motivation has been to measure the ratio of neutron and proton transition matrix elements (M,/M,) of the
dominant low-lying quadrupole (2,") and octupole (3,) excitations in the ''>''®!!$120122124gy isotopes.
Heavy-ion scattering offers a spectroscopic tool for the excitation of such collective states of nuclei. In this
context, experiments were carried out at the BARC-TIFR Pelletron-LINAC Facility, Mumbai, with probes
"Li and "*C.
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In addition, an improved estimate of the mean lifetime of the 2, level in '*’Sn has been determined using the
Doppler shift attenuation method implemented through updated methodologies. An enhancement in
collectivity for the 2,'state is confirmed, with the corresponding value of the proton transition matrix
element, M, consistent with those obtained from the heavy-ion scattering measurements.

The coupling of the low-lying excitations of colliding nuclei to their relative motion has significant influence
on cross sections of elastic scattering, complete fusion, as well as all intermediate peripheral channels. To
this effect, a simultaneous description of elastic scattering, inelastic excitations and one-nucleon transfer
channels has been attempted using the optical potential and structural deformation parameters determined in
the previous chapters. New spectroscopic factors have been exclusively assigned for some states in residual
nuclei populated by the nucleon-transfer reactions. A direct effect of inelastic couplings in calculating the
fusion cross section through a multidimensional barrier is seen to be model dependent. Such a comparison
between experimental and theoretical values of reaction observables can be useful as a test for nuclear
reaction models.
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