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Abstract

In nuclear physics courses, the phenomenon of giant resonance is a key topic of nuclear structure,
and its observations serve as effective probes for exploring the properties of nuclear matter. In this
work, we simulate the isovector giant dipole resonance of 208Pb using the BUU transport model and
extract the peak energy Ex from the strength function of the resonance. The calculated Ex shows good
agreement with experimental data. We then employ 50 Skyrme effective interactions to systemati-
cally study the relationship between the Ex and the nuclear symmetry energy J.The results reveal

that there is no direct linear correlation between Ex and J . After introducing the dipole enhance-

ment factor k, which is related to the isovector nucleon effective mass m_, / m, a strong linear cor-

relation emerges between Exand the ./J (1 + k) , with a fitted Pearson correlation coefficient of 0.93.
This result demonstrates the effectiveness of using transport models to investigate nuclear struc-
ture phenomena and provides a new theoretical approach to constraining the J and the m:,o /m

through experimental Ex. Furthermore, the findings provide new material for integrating frontier
research into nuclear physics education.
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Figure 1. The process of the dynamic evolution of the giant dipole resonance
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Figure 2. The strength function of the nuclear giant dipole resonances
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Figure 3. The correlation between symmetry energy of nuclear matter and peak energy of giant dipole resonance
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