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Abstract - In order to shield the neutrons affecting the background of Low Level Gamma Ray
Spectrometer, a neutron shielder was designed. The method used in this study for neutron
shielding was the deceleration of fast neutrons by high density polyethylene(HDPE) and the
absorption of those slowing-down neutrons by B.C.

The calculation results of neutron interaction in HDPE using Monte Carlo simulation code
MCNP4B showed that the thermal-neutron flux was maximum at 10 cm thickness of HDPE.
The results also showed that 959 of the thermal neutrons were absorbed by 2 mm thickness of
B4C absorber consisted of 30 w% BsC and 70 w% polymer.

The results of the Monte Carlo calculation were in good agreement with the experimental
value obtained by a neutron shielding apparatus designed for this purpose. -
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Fig. 1. The energy dependence of the cosmic-ray neutron
flux and measured flux at LANSCE
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Fig. 2. The variation of neutron flux by the change of
thickness of polyethylene in a neutron shielder (Calculated
by Monte Carlo Simulation Code MCNP4b2).
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Fig. 3. A experiment device for neutron shielding_(ShieIding
material was made of polyethylene and a ™ neutron
source was attached on one side of polyethylene shielder)
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Fig. 4. A neutron counting device for thermal neutron
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Fig. 5. The variation of neutron flux according to the
amounts of B«C

Table 1. The comparison of thermal neutron flux detected
by neutron monitor between monte carlo simulation and
experiment

mixing ratioof | 0 | 5 | 10 | 15 | 20 | 30
B« powder | w% | w% | w% | w% | w% | w%

monte carlo
simulation (neutron|100%| 36.0% | 20.8% { 15.0% | 10.4% | 4.8%
energy  <0.03¢V)

experiment  |100%]37.0% | 22.0%116.3% | 11.8% | 6.3%
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