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Abstract

Space radiation is one of the major factors that limit manned spaceflight. Organ doses are the im-
portant parameters for evaluating the health risks encountered by astronauts due to radiation,
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and are useful parameters in space radiation protection research. However, these organ doses
cannot be directly measured in the bodies of astronauts, and can only be calculated. The direct and
step-by-step calculation methods are used for calculating organ doses, and the latter method can
reduce the calculation time considerably. But the validation of the particle isotropic distribution
after shielding by spacecraft is critical in the step-by-step calculation method. In this paper, a me-
thod for testing the isotropy of the space radiation spectrum using Shannon entropy is proposed.
The results demonstrate that although the shielding structure and statistical position can affect
the isotropic distribution of particles, the spectrum of the emergent particles still satisfies an iso-
tropic distribution approximately, and the requirements of the simulation calculation.
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Figure 1. Isotropic distribution sample steps
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Figure 2. Shannon entropy under different shielding structures. (a) Spherical shielding structure; (b) Cylindrical shielding

structure; (c) Cubical shielding structure
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Figure 3. Shannon entropy under spherical shielding conditions at different statistical positions. (a) Center; (b) Moved by 1

m along the X-axis; (c) Moved by 2 m along the X-axis
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Figure 4. Shannon entropy under a cylindrical shielding condition at different statistical positions. (a) Center; (b) Moved by
1 m along the X-axis; (c) Moved by 2 m along the X-axis; (d) Moved by 1 m along the Z-axis; (¢) Moved by 2 m along the
Z-axis
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Figure 5. Shannon entropy under a cubical shielding condition at different statistical positions. (a) Center; (b) Moved by 1 m
along the X-axis; (¢) Moved by 2 m along the X-axis
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