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Improved Negative Fixup with Cell Rebalance for
Boltzmann—-Fokker—Planck Transport Equation
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Abstract
The Boltzmann-Fokker-Planck (BFP) equation for highly anisotropic scattering problems such as

charged particle transport combines the advantages of the Boltzmann transport equation and the
Fokker—Planck equation. Because the BFP equation involves angular flux derivatives with respect
to energy and direction, the standard neutron transport codes cannot be used directly to solve the
BFP equation. The diamond difference scheme can be applied to the BFP equation with respect to
energy and space. This scheme is accurate for finite mesh size, but it is subject to negative flux.
If negative flux comes out of one mesh, then the solution can be completely wrong. So, the
diamond difference scheme needs a negative flux fixup, and a conservative fixup scheme was
used by Przybylski and Ligou. In this study, a negative flux fixup scheme with cell-rebalanced
average flux is developed, improving the results of Przybylski and Ligou. Because the
nonlinearity introduced by negative flux f{ixup has influence on solution, the nodal method
(constant-constant) is also applied to the BFP equation with respect to energy and space. Since
the nodal method is a more positive scheme than the diamond difference scheme, it can be an

alternative for the BFP equation.
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