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Fig. 1. Energy dependence of the real potential Vg and
the surface imaginary potential Wy depths for neutron and

proton induced reactions on 208Pb .
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Table 1.  Dispersive optical-model potential parameters for nucleon induced reactions on 29%Pb .
Var Volume Surface Spin-orbit Coulomb
Vo = 52.4 MeV Ay = 12.47 MeV Wy = 15.82 MeV Vso = 8.1 MeV Ceou = 1.0 MeV
Agr = 0.009 MeV! By = 81.67 MeV Bs = 13.31 MeV Aso = 0.005 MeV'!
Potential
Cliso = 23.85 MeV E, = 56 MeV Cs = 0.02 MeV'! Wso = —3.1 MeV
Cliso = 14.98 MeV Bso = 160 MeV
rur = 1.24 fm ry = 1.25 fm rs = 1.18 fm Trso = 1.08 fm re = 1.03 fm
Geometry
apgr = 0.63 fm ay = 0.69 fm as = 0.63 fm aso = 0.59 fm ac. = 0.61 fm
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Fig. 2. Comparison of the calculated neutron total cross sec-
tion for 298Pb with experimental data and those by K-D

potential.
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Fig. 3. Comparison of the calculated neutron elastic cross

section for 208Pb with experimental data and those by K-D
potential.

052401-3

Tl th T8 SR LA R A O 5 90 B0 11 L 4%
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Research on Lane-consistent dispersive
optical-model potential for 2°°Pb
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Abstract

Lead is an important alloy material and nuclear fuel component. Lead-based eutectic alloys serve as
important coolants and have been extensively utilized in the construction of lead-cooled fast reactor, such as the
European lead-cooled System (ELSY) and the China lead-based Research reactor (CLEAR-I). These materials
also play a significant role in research related to Generation-IV reactors. The study and calculation of lead
nuclear data have important theoretical value and application prospects. 2°Pb is the most stable and abundant
isotope in lead nuclei, and high-quality description of 2*Pb nuclear scattering data is important in achieving
accurate theoretical calculations of nuclear reaction cross-sections in lead-based nuclear systems Based on the
dispersive optical model, the nucleon scattering on 2®Pb is described through the implementation of a dispersive
optical potential in this work. The dispersive optical model potential is defined as energy-dependent real
potential and imaginary potential. The dispersive contribution corresponding to the real potential is calculated
analytically from the corresponding imaginary potential by using a dispersion relation, and the isospin
dependence is reasonably considered by introducing an isovector component (i.e. Lane term) into the real part
and the imaginary part of potential: the depth constant of the real Hartree-Fock potential Vir and the depth

constant of surface imaginary potential W,. Unlike K-D potential, which requires two different sets of
parameters to describe neutron and proton induced scattering data. This optical potential uses the same set of
parameters to simultaneously describe nucleon-nucleus scattering data. The derived potential in this work shows
a very good description of nucleon-nucleus scattering data on ®Pb with energies up to 200 MeV. The
calculated neutron total cross sections, neutron and proton elastic scattering angular distributions, and neutron
and proton elastic analyzing powers are shown to be in good agreement with experimental data. Additionally,
the difference in potential between neutrons and protons induced is described by an isovector term, achieving
the reasonable and good prediction of quasielastic (p, n) scattering data.

Keywords: optical model, dispersive optical model potential, nucleon elastic scattering
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