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Fig. 1. Coupling scheme used in the coupled-channels calculation for 5U.
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Table 1.  Dispersive coupled-channels optical-model potential parameters for nucleon induced reactions on *U.
Vir Volume Surface Spin-orbit Coulomb
Wy = 16.2 MeV Vio = 7.0 MeV
Vo = 50.4 MeV A, =11.2 MeV o .
Potential  Aur = 0.009 MeV'! B, = 80.5 MeV B, = 106 Mev Ao = 0.005 MeV Coou = 1.0 MeV
orentia = v o €, = 0.01 MeV'! Wso = 3.1 MeV Coul = -
Cuiso = 19.85 MeV E, = 56 MeV
Cuiso = 29.98 MeV B, = 160 MeV
rgr = 1.26 fm ry = 1.27 fm rs = 1.17 fm rso = 1.00 fm re = 1.50 fm
Geometry
aygr = 0.63 fm ay = 0.70 fm as = 0.60 fm aso = 0.60 fm ac = 0.60 fm
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Fig. 2. Comparison of calculated total neutron cross sec-
tions for U with experimental data, evaluated data, and
calculations using the optical potential from Ref. [22].
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Fig. 3. Comparison of experimental and calculated neutron

elastic scattering angular distributions for ?*U at different

incident neutron energies.
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Fig. 4. Comparison of experimental and calculated proton

elastic scattering angular distributions for U at different

incident proton energies.
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Fig. 5. Comparison of experimental and calculated neutron

inelastic scattering angular distributions for ?%U at differ-

ent incident neutron energies.
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Theoretical calculation of nucleon scattering data on 2*U"
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Abstract

The investigation of nuclear reaction data for deformed nuclei (especially well-deformed nuclei) is self-
evident in its significance. As the most major uranium isotope and actinide, the natural abundance of U is as
high as 99.27%, and in the important military material depleted uranium, 2*U accounts for more than 99.8%.
28U plays an important role in nuclear science and technology fields such as weapons, military, and energy.
Therefore, the theoretical calculation and research of ?8U nucleon scattering data have significant theoretical
value and application prospects. For spherical nuclei (or near-spherical nuclei), the elastic scattering data can be
calculated using the spherical optical potential, while for nucleon scattering of deformed nuclei (or even well-
deformed nuclei), a coupled-channels optical model needs to be used for analysis and calculation. The coupled-
channels optical model no longer uses a spherical optical potential. Moreover, the nuclear deformation cannot be
ignored and needs to be described in the rotator structure model. The low-lying collective levels of 23U are well
reproduced using the soft-rotator model. Using the coupled-channels optical model, a dispersive coupled-
channels optical potential for U is obtained. The derived potential shows a good description of nucleon-
nucleus scattering data up to 200 MeV, including neutron total cross sections, nucleon elastic scattering angular
distributions, nucleon inelastic scattering angular distributions, nucleon elastic analyzing powers, and nucleon

inelastic analyzing powers.
Keywords: coupled channel optical model, dispersive optical potential, nucleon scattering
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