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Abstract — The piecewise constant angular approximation is developed to replace the conventional angular
quadrature sets in the solution of the second-order, multi-dimensional Sy neutron transport equations. The
newly generated quadrature sets by this method substantially mitigate ray effects and can be used in the
same manner as the conventional quadrature sets are used. The discrete-ordinates and the piecewise-constant
approximations are applied to both the first-order Boltzmann and the second-order form of neutron transport
equations in treating angular variables. The result is that the mitigation of ray effects is only achieved by the
piecewise-constant method, in which new angular quadratures are gencrated by integrating angle variables
over the specified region. In other sense, the newly generated angular quadratures turn out to decrease the
contribution of mixed-derivative terms in the even-parity equation that is one of the second-order neutron
transport equation. This result can be interpreted as the entire elimination or substantial mitigation of ray
effect are possible in the simplified even-parity equation which has no mixed-derivative terms.

Key words : Neutron transport, Discrete-ordinates method, Piecewise-constant method, Ray effects, Scalar
flux, Angular flux
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