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ABSTRACT

The radiation shielding characteristic of neutron shielding material has been studied as the preliminary study in
order to design cosmic-ray shielding material. Specially, Soft Magnetic Material, known to be effective in EMP
and radiation shielding, has been investigated to check if the material would be applicable to cosmic-ray
shielding. In this work, thermal neutron shielding experiment was conducted and the Monte Carlo
N-Particle(MCNP) was applied to employ skymap.dat, which is cosmic-ray data embedded in MCNP. As a result,
polyethylene, borated polyethylene, and carbon nano tube, containing carbon or hydrogen, have been found to be
effective in reduction of neutron flux below 20 MeV (including thermal, epithermal, evaporation). In contrast, the
materials composed of iron such as SS316 and Soft Magnetic Material show a good shielding performance in the
cascade energy range (above 20 MeV). Since Soft Magnetic Material is consisting of 13% of boron, it can also
decrease thermal neutron flux, so it is expected that it would show a significant reduction on the entire range of
neutron energy if the Soft Magnetic Material is used with hydrogen and carbon, so called low Z material.
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Fig. 1. Thermal neutron shielding experiment facility
in Korea Research Institute of Standards and Science.
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Fig. 2. Thermal neutron performance for the different
thickness of Soft Magnetic Material samples.
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Fig. 4. Neutron and proton spectrum the 12.4 km
altitude using F2 tally function embedded in MCNP6.
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Table 1. Constituent element fraction and densities of
the seven investigated materials

Materials Element  Fraction(%) Density(g/cm3)
Polyethylene q 143724 0.93
C 85.6276
H 12.5355
Poﬁ%iit;l%ne B 10 !
C 77.4645
B 13
Fe 78
C 0.08
Mn-55 2
P-31 0.045
S 0.03
Stainless Steel 316 Si 1 8.00
Cr 17
Ni 12
Mo 2.5
Fe 65.345
Carbon Nano Tube C 100 1.7
Aluminium Al 100 2.7
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Fig. 6. Neutron flux spectra of the selected material
compared with aluminium used as shielding material.
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