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Abstract

The Random Ray Method is a neutron transport numerical method that combines the deterministic line in-
tegration of the characteristic line method with random ray sampling. It has the characteristics of simple
geometric processing, low memory requirements, and is naturally suitable for the parallel advancement of a
large number of independent rays. Aiming at the overhead of Ray tracing, source iteration and multi-group
flux accumulation in three-dimensional non-uniform reactor physics problems, this paper studies the solu-
tion idea of Random Ray multi-group neutron transport based on CUDA. Methodologically, the fission source
power iteration is adopted to solve the effective proliferation factor k_eff. At the GPU end, the main com-
putation is decomposed into multiple kernels organized according to the granularity of cell-group, ray, and
Ray-group. Organize geometric tracing, along-line attenuation integration, scalar flux statistics, and fission
source updates into a parallel computing process suitable for GPUs. Finally, the feasibility and acceleration
effect of the method are verified through the benchmark problems of Takeda and C5G7.
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