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Nuclear initialization in transport theory
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Abstract: Based on the isospin quantum molecular dynamics (IQMD) transport theory model, the
initialization of intermediate energy heavy ion collisions was studied. The non-physical fluctuation and
the emission of virtual particles in the collision process can be reduced by successful initialization,
which is conducive to the stability of the next two-body collision. Different symmetry potentials have
certain influence on the stability of nuclei. Fe, Kr, Sn and their isotopes with different mass numbers
were selected, and the stability of nuclei was verified by the evolution with time in their own mean field.
The number of stable nuclei was initialized statistically, and the most stable symmetry potential was
selected. The study shows that the symmetry potential U, of the square term is the most stable, and its
corresponding slope L and incompressible coefficient K, are all within the known constraint range.

When the isospin dependent mean field takes the hard potential, the nucleus is more stable.
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Tab.1 Nuclear binding energy data in 2020"

Fe Kr Sn

BURHl Z55HE/MeV  BUREC Z5GREMeV  BUREL 455 HEMeV

52 8.609 608 76 8.608 810 108 8.469 030
54 8.736 385 78 8.661 238 112 8.513 619
56 8.790 356 80 8.692 930 116 8.523 117
58 8.792 253 82 8.710 675 120 8.504 488
60 8.755 850 84 8.717 447 124 8.467 400

86 8.712 030 128 8.416 970

88 8.656 850 132 8.354 873
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Tab.2 Slope and curvature parameters of three potential

energies

F(u) L/MeV Kyym/MeV
U, 83.3 —25.60
U, 141.2 321.84
U; 54.3 —69.00
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Fig.1 The symmetry energy of different symmetry potentials
as a function of density
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Fig.2 The number of stable nuclei of Fe, Kr and Sn under different symmetry potentials
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