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The study of energy dependence of the 

optical potential (OP) of the elastic scattering of 

tightly bound nuclei, at near barrier energies is a 

topic of great interest. This energy dependence is 

produced by polarization potentials originated 

from the coupling between the elastic scattering 

and different reaction mechanisms, such as 

inelastic excitation, transfer of nucleons or 

clusters of nucleons, breakup, etc. These 

mechanisms may produce polarizations of 

different signs, attractive or repulsive. For 

systems containing only tightly bound nuclei, 

couplings to bound excited states or transfer 

channels produce an attractive polarization 

potential. This additional attraction of the real 

potential decreases the Coulomb barrier, 

consequently enhancing the fusion cross section, 

when compared with no-coupling calculations. 

The basic characterization of the energy 

dependence is the observation of a localized peak 

in the real part of the potential accompanying a 

sharp decrease of the imaginary part as the 

bombarding energy decreases towards the 

Coulomb barrier. This behavior has been named 

as “Threshold Anomaly” (TA) [1 – 2]. The 

behavior of the imaginary part of the potential is 

related with the closing of reaction channels 

when the energy approaches or is smaller than 

the Coulomb barrier.  

 
When at least one of the colliding nuclei is 

weakly bound, the situation changes because the 

break-up channel may become important and this 

channel has excitation function that does not 

drop sharply at energies below the Coulomb 

barrier. Recently, the TA has been looked for in 

elastic scattering of weakly bound stable and 

radioactive nuclei [3,4]. However, a careful 

analysis of the data in terms of the dispersion 

relation reveals that, for the weakly bound 

systems, the imaginary part of the potential could 

increase at lower energies and, the real part of 

the dynamic potential would show a decrease, 

implying an overall decrease in the real part of 

the optical potential that fits the elastic 

scattering. This so called break-up threshold 

anomaly (BTA) was recently observed in a 

number of weakly bound systems [5]. The 

objective of the present work is to study this 

phenomenon of BTA in terms of dispersion 

relation analysis. The experimental data has been 

taken from our recent work [5,6].  

 

The mathematical connection between the 

energy dependent real and imaginary parts of the 

optical potential U(E) = V (E) + iW(E) is the 

dispersion relation which is given elsewhere 

[7,8]. The fitting procedure of the experimental 

elastic scattering angular distribution is given in 

detail in one of our earlier papers [5]. The 

present analysis suggests the absence of the 

threshold anomaly (TA) in 
6
Li + 

116
Sn system 

due to the almost energy independence of the 

real part of the optical potential. The existence of 

non – zero imaginary potential even below the 

Coulomb barrier implies the existence of open 

reaction channel in this energy region. This 

result is in agreement with those obtained for the 

scattering of 
6
Li by heavier and lighter targets, 

and it show a clear behavior typical of the 
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breakup threshold anomaly (BTA). We explain 

these behaviors by the fact that the scattering of 

weakly bound nuclei are affected by the 

repulsive polarization potential produced by the 

breakup process, important even at energies 

below the Coulomb barrier. However, for 
7
Li + 

116
Sn scattering the energy dependence behavior 

of the imaginary potential seems to differ from 

those in the literature for several other systems 

involving 
7
Li as a projectile. In this case there is 

a strong competition between this repulsive 

polarization potential and the attractive 

polarization potential produced by the bound 
7
Li 

excited state and transfer reactions. These two 

components of the real polarization potential 

may have similar strengths and the net result 

could give rise to an almost energy independent 

real part. And the non – zero imaginary part at 

the sub – barrier energies might have resulted 

due to the dominant breakup channel similar to 
6
Li.  

 

 

 

 

Fig. 1 Values of the imaginary and real parts of 

the optical potential at the average sensitive 

radius, equal to 9.40 fm, for the system 
6
Li + 

116
Sn. The solid line corresponds to the 

dispersion relation calculations. 

 

 

 

 

 

Fig. 2 Values of the imaginary and real parts of 

the optical potential at the average sensitive 

radius, equal to 9.685 fm, for the system 
7
Li + 

116
Sn. The solid line corresponds to the 

dispersion relation calculations. 
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