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with | N = A2 Fig. 1: The extracted fusion cross-sections for 12C + 144154Sm reactions systems as a Fig. 2: The fusion cross-sections in reduced scale for 12C + 144154Sm reactions. The
function of center of mass energy. The SAGBD and coupled channel predictions are also SAGBD and simple Wong predictions are also compared with experimental data.
where, Vg, and A represents the mean barrier height and standard compared with experimental data.
deviation for the chosen case. . L o .
= The presence of substantial anharmonicities in the energy spectrum has a big impact Summary: _ -
Channel coupling parameter: A= Vg — V,; and on the repgrted fusion_enhancement of the 144Sm-target V\_/ith 12¢. . In br_lef, the _SAGBD and coupled channel ce_llculatlops e_lre_done for the investigated
= The couplings to rotational degrees of freedom of 154Sm-isotopes greatly improve the reactions which clegrly show thgt the c_oupllngs of intrinsic degrees of freedom of
Ven—Vers size of the fusion cross-sections beyond the one-dimensional BPM predictions in the collision partners with their relative moltgon ar&hecessaryéor thiﬁ)roper addressal of
VerED = [V—]xloo% 12C + 154Sm reaction. the sub-barrier fusion enhancement of 12C + 14Sm over 2C + 144Sm reactions. The
e = The domination of static deformation of 1*Sm-isotope over low-lying excitation SAGBD computations fairly addressed the fusion cross-sections of the chosen systems
states of the 144Sm-isotope can be connected with the larger fusion enhancement of and hence indicates that the shortcomings of one-dimensional barrier penetration can
Results and discussion: 12C + 154Sm compared to the 12C + 144Sm system at sub-barrier energies. be overcome by choosing the Gaussian type of weight function.
= The non-zero and larger values of channel coupling parameter and Vegrgp for 12C +
References.

The no coupling predictions, which treats striking couples as inert
events, are much smaller than the experimental excitation functions
in the 12C + 141.1545m system.

154Sm (2.81 and 5.88% of V) over 12C + 144Sm reaction (2.68 and 5.49% of V.g)
suggests that former system has larger sub-barrier fusion enhancement with respect

to later system.

= Owing to the spherical shape of the fusing partners, the influences
of low-lying vibrational states seem to be dominant, and the = The SAGBD based results and the coupled channel based results properly explain
coupling to such states result in a significantly larger fusion the fusion dynamics of chosen reactions around the Coulomb barrier.
= This in turn reflects that SAGBD maodel intrinsically incorporates the influences of

enhancement at sub-barrier energies than predicted by the simple
BPM in the 12C + 144Sm reaction.

dominant channel couplings.
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