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ABSTRACT

The purpose of this research is to analyze the radiation shielding effect of soft magnetic material to confirm
the applicability to the military facilities. The soft magnetic material is known to be effective in shielding EMP.
If this material is also effective in radiation shielding, it is expected that it has a lot of applicability in military
protection. In particular, this material contains boron, so it will be effective in shielding neutrons. In this research,
experiments were conducted using Cs-137 and Co-60 sources to check the gamma ray shielding effect. In
addition, the Monte Carlo N-Particlef(MCNP) modeling was applied to evaluate the gamma ray and neutron
shielding effect of a military command tent. As a result, as the soft magnetic thickness increased, the shielding
performance improved according the linear attenuation law of gamma ray and neutron. Therefore, this research
verified that the application of soft magnetic material for military purposes in radiation shielding would be

effective.
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II. RADIATION SHIELDING
EXPERIMENTAL RESULTS
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Fig. 1. Cs-137 Spectra for Soft Magnetic Composite
Material samples (Thickness 0.16cm).
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Fig. 2. Co-60 Spectra for Soft Magnetic Composite
Material samples (Thickness 0.16cm).

Table 1. Counts on Gamma Energy Peak

Thickness Energy 661 7keVv 1173.2keV ~ 1332.5keV

0 cm 12436 13286 10575
0.02 cm 12306 13162 10433
0.04 cm 12041 13073 10207
0.08 cm 11802 12893 10276
0.16 cm 10906 11977 9505
0.32 cm 9532 1111 8746
0.64 cm 8165 9514 7652
1.28 cm 5000 6955 5379
1.92 cm 3246 5418 4203

A 91(Cs-137, Co-60)2 Nal 7 &7] Alo]2] o]
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[I. NUMERICAL ANALYSIS

1. 2d% 33

o W BAY Yo

spalet.
S AA W mage A9 FAS T
Ash xAe wASG. gl

= R
Cs-137, Co-60 A9 F 7IAE A &3}t

b & Bk AAl el whg-ato] AbH E o kg5t
A G2 A2 Fapste] A&7 o) 544
ok md"d 483 AEe A% 209 sds)
A Nal H&712 HAAEAIL F8 tallys A&-she]

o] oA 35 (Energy resolution)S
7HA AL k. o)A o2 e HETV]oA A% J
A gko] i G7tEE dES FEjolojof st
U, AA2E Eq. 8)F #o] 33 =& 7ka v}

235 Gl B9est Ao

__ P-E

(B)= e V"™ s ®)
MONP R Rlol A A Z47ke AAshes
Hgagta BEY oA Balss 488 5 9

=
= 7]%°] A4 ol Eq. (999 GEB(Gaussian
Energy Broadening) $I5 F8 tallyol] 4-83fo]
ojd &

FWHM(E)=a+b\ E+cE? )
700 - RN
E (e} O
c 600 - /
)
S
500
4OO_T T T T T IO
0.63 0.64 0.65 0.66 0.67 0.68
Energy (MeV)
(a) 661.7keV
700
@» 600 -
5
o 500
O
400
T T T T <
114 116 1.18 1.20
Energy (MeV)
(b) 1173.2keV
550
2 500+
)
S 450
400

T T T T
1.30 1.32 1.34
Energy (MeV)

(c) 1332.5keV

Fig. 3. Gamma Energy Peak and Gaussian Fitting.
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Fig. 4. Comparison of Experimental Spectrum and
Monte Carlo Modeling Spectra.
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Fig. 5. Relative Counts of Experimental and Monte

Carlo Modeling Results by Changing Thickness of Soft
Magnetic Composite Material.

Table 2. Linear Attenuation Coefficient (cm'l)

Gamma energy Exp fer;?;l?mal MCNP
661.7 keV 0.577+0.078 0.587+0.024
1173 keV 0.443+0.071 0.488+0.021
1332 keV 0.356+0.053 0.381+0.016
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Table 3. Relative Neutron Flux of Soft Magnetic
Composite Material.

Thickness (cm) 0.02 0.04 0.08 0.16

Relative neutron flux 0.822 0.666 0.434 0.183

Thickness (cm) 0.32 0.64 1.28 1.92

Relative neutron flux  0.0325 0.0017 0.0007 0.0006
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Fig. 6. Relative Neutron Flux of Soft Magnetic
Composite Material.
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IV. MILITARY APPLICATION
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Fig. 8. Collision Modeling of Gamma Rays and
Concrete Sample.

Table 4. Relative Counts of Experimental and Monte
Carlo Modeling Results by Changing Thickness of
Soft Magnetic Composite Material

M 0.08cm 0.16cm 0.32cm
661.7 keV 95.5% 91.2% 83.3%
1173 keV 96.6% 93.4% 87.1%
1332 keV 97.1% 94.0% 88.3%

V. CONCLUSION
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