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Figure 1 Three quadrature surfaces (a) and generalized Lawrence shape [35] (b). The shape parameters are depicted on the plot.
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Figure 2 (Color online) Comparison of macroscopic energies calcu-
lated in LSD (blue curve) and MS-LDM models (vermilion curve) along
the fission path.
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Figure 3 (Color online) Two-dimensional schematic surface for
optimal search strategies. (a) Initial two-dimensional contour plot; (b)
different basins divided by scanning all the grids; (c) the watersheds

(dashed lines) found; (d) the locations of saddle points (red arrows)
[34].
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Figure 4 (Color online) Comparison of fission paths of
different macroscopic models and single-particle potentials.
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Figure S (Color online) Comparison of inner (a) and outer (b) fission barriers of U isotopes from different theoretical and evaluated results.
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Figure 6 (Color online) Comparison of inner (a) and outer (b) fission barriers of Pu isotopes from different theoretical and evaluated results.
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Study of neutron induced fission of actinides in a macroscopic-
microscopic model
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' School of Physics, Institute of Heavy lon Physics and Key Laboratory of Nuclear Physics and Technology,
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* China Institute of Atomic Energy, Beijing 102413, China

The macroscopic-microscopic (MM) model, as a powerful theoretical tool for the understanding of nuclear fission
mechanism, is deemed to be a so impressive theoretical method that its calculated results would quantitatively predict the
fission observables in the near future. This paper reviews our recent progress in the theoretical calculations of the five-
dimensional (5D) potential energy surfaces (PESs) and the fission fragment mass distributions for the neutron induced
fission of actinides within the framework of the MM model along with the random walking method and Langevin model.
Firstly, we use the 5D generalized Lawrence shape and three quadrature surfaces parameterizations as the shape
descriptions, the Lublin-Strasbourg Drop model for the macroscopic energy and the folded-Yukawa model as the single-
particle potential. A new method to use a two-center oscillator basis in calculating Hamiltonian matrix on any kind of
shape description is presented. Then, the advanced search algorithms are developed and used in searching for the optimal
fission path, fission saddles and other structure information on a 5D PES surface. The method of random walks on 5D
PESs is used to calculate the fission fragment mass distributions for the 235U(n,f) reaction. Finally, three-dimensional
Langevin model with a constraint on the heavy fragment deformation are applied to study the fragment mass distributions
for 14 MeV neutron-introduced fissions of uranium isotopes.

macroscopic-microscopic model, multi-dimensional potential surface, actinides, fission observable, fission
dynamics
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