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Table 1. Neutron Energy Used for MCNPX Calculation, Nuclear Reaction for Neutron Production, Used Proton Energy, Target .(*T:Ti>1.5)

Nucl‘:ear Neutron Proton Target . Target Nuc‘lear Ccross

reaction energy(MeV) energy(MeV) thickness (um) section (barn)
"Li(p,n) Be 0.144 1.935 Li 2 0.281
"Li(p,n) Be 0.25 2.016 Li 2 0.274
"Li(p,n) Be 0.565 2.293 Li 2 0.525
*H(p,n)’He 2.5 3,281 “Ti(T) 4.2 0.508
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Front wall

(b)

Figure 1. Original neutron laboratory structure. Side (a) and top (b) views of the neutron-reference-field laboratory.
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Figure 2. Schematic diagram of the neutron-beam line assumed in the current MCNPX simulation. (Target detail view shows the target structure used in
first stage).

Table 2. Simulation Result by MCNPX Code for the Structure of Fig. 1.

Maximum neutron Ratio of direct ® Ratio of scattered ®Ratio of neutron flux after ®/@
energy (MeV) neutron flux (%) neutron flux (%) scattering bottom (%) (%)
0.144 98.36+0.19 1.64+0,02 1.02%0.02 62
0.25 97.71%£0.30 2.29+0.05 1.47%0.04 64
0.565 96.98+0.34 3.02%0.06 1.87£0.05 62
2.5 97.24%0.33 2.76+0.05 1.44%0.04 52
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Figure 3. After first stage of MCNPX simulation, the obtained angular and energy distributions of the neutrons emitted by the 7Li(p,n)7Be reaction in
the current MCNPX simulation. The energy distributions emitted at various polar angles are shown in (A) (0o, 100, and 200), in (B) (300, 400,

¥ 2= a9 19 JEd =

and 500), in (C) (600, 700, and 800), and (D) (900, 1000, and 1100).

Table 3. The Calculated Result Using the Structure which Concrete Bottom is removed in the Structure of Figure 1.

Maximum neutron Ratio of direct ® Ratio of scattered ®Ratio of neutron flux after ®/@
energy (MeV) neutron flux (%) neutron flux (%) scattering bottom (%) (%)
0.144 98.76+0.18 1.24+0.02 0.62%0.01 50
0.25 98.26+0.30 1.74%0.04 0.94%0.03 54
0.565 97.66+0.34 2.3410.05 1.2£0.04 51
2.5 97.74%+0.33 2.26%+0.05 0.95%0.03 42
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Table 4. Simulation Result by MCNPX Code for the Corrected Structure, where Concrete Bottom is removed and Ground is moved under

1m in the Structure of Figure 1.

Maximum neutron Ratio of direct @ Ratio of scattered ®Ratio of neutron flux after ®/@

energy (MeV) neutron flux (%) neutron flux (%) scattering bottom (%) (%)

0.144 98.51£0.37 1.49£0.04 0.37%+0.02 25

0.25 98.04%0.43 1,96+0.06 0.53+0.03 27

0.565 97.43%0.49 2.57+0.08 0.7210.04 28

2.5 97.59%0.44 2.41%+0.07 0.53+0.03 22
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Quasi-monoenergetic neutron

Newhauser

MCNPX Simulation of Scattered Neutron Distribution in Experimental Room for
the Neutron Reference Field of Monoenergetic Neutron below 2.5 MeV

Jung-Hun Park and Gi-Dong Kim
Korea Institute of Geoscience and Mineral Resources

Abstract - It is important to reduce indirect scattered neutron beside direct neutron of chosen energy for designing a
neutron-reference-field laboratory with neutron produced from a nuclear reaction by a accelerator. Therefore MCNPX simulation was
performed with various conditions for obtaining such condition. At first in the original laboratory condition we calculated the direct
neutron flux which was inserted in chamber (virtual chamber composed of air) of O degree (proton moving direction) for neutron flux
measurement and the scattered neutron flux which is inserted in the chamber after scattering wall or bottom. In the result, the scattered
neutron which was inserted after scattering bottom is more than that which was inserted after scattering the others. Therefore MCNPX
simulation was again performed with removing the concrete bottom and with removing the concrete bottom and digging 1 m in the
ground. In the result of removing concrete bottom and digging 1 m in the ground, scattered neutron which was inserted after scattering
bottom became less than that which was inserted after scattering the others.

Keywords : Neutron reference field, Scattered neutron, MCNPX, Accelerator
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