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Fig. 1. Schematic of the experimental setup.
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Fig. 2. Typical energy spectrums of the SLi+?%Pb system
obtained by the PIN detector.
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Fig. 3. Elastic scattering angular distributions for the Li+
28Ph system at near-barrier and deep-barrier energies. The
red solid lines are the fitting results of the FRESCO.
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Table 1. The optical model potential parameters of
SLi4+2Pb extracted from elastic scattering by the OM cal-

culations. The geometry parameters were fixed as ry =
1.15 fm, ay = 0.66 fm, ryy = 1.29 fm, aw = 0.60 fm.

B,/ MeV V/MeV W/MeV X2 /pt
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Fig. 4. At the sensitivity radius of 12.42 fm, the real (a)
and imaginary (b) potentials of the SLi+?%Pb system. The
solid red line in panel (a) is the piecewise linear fit curve of
the imaginary part, while in panel (b) is the predicted curve
of the real part calculated based on the dispersion relation.
The present results are shown by the circles, and asterisks

represent the results taken from Ref. [27].
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Fig. 5. The relationship between the reaction threshold and
the breakup threshold in different systems.
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SPECIAL TOPIC—Thematic data in nuclear physics: Experimental,
theoretical and applied research

Abnormal threshold anomaly in the ®Li+?®Pb system”
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Abstract

The optical potential is a key tool for describing interactions in nuclear collisions and is widely used in
studies of nuclear reaction mechanisms. The optical potential is highly sensitive to nuclear structure, thereby
leading to distinct characteristics between weakly bound and tightly bound nuclear systems. For weakly bound
nuclei such as °Li, “Be and SHe, the behavior of the optical potential remains controversial due to insufficient
experimental data at near-barrier and deep-barrier energies. In this work, elastic scattering angular distributions
for the SLi+2%Pb system are measured at near-barrier and deep-barrier energies. Optical model fitting is
employed to extract the optical potential parameters. The results indicate that there is an anomalous threshold
anomaly for the optical potential of this system, so the dispersion relation is not applicable. Furthermore, the
reaction threshold for the ®Li+?%Pb system is determined to be approximately 0.73 V5 based on deep-barrier
data. A systematic analysis is also performed on the reaction thresholds and breakup thresholds of different
nuclear systems. In this work the optical potential of the 6Li+2%Pb system is measured at near-barrier and deep
sub-barrier energies, providing data support for further investigation of the anomalous threshold anomaly. The

datasets presented in this paper are openly available at https://www.doi.org/10.57760/sciencedb.j00213.00218.
Keywords: optical potential, elastic scattering angular distribution, weakly bound nuclei
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