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Calculation of Neutron Flux Distribution Inside
a Self-Powered Rhodium Neutron Detector Using a MCNP 4A Code
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Abstract

Weutron flux distribution inside a rhodium self-powered neutron detector{SFND) used at
Younggwang MNPF 384 was calculated using a WMCHNP 44 code, MNeutron spectium caloulated
at the cuter surface of reactor barrel of Younggwang MPP #3 was used as a standard neutron
spectium, From the caloulated neutron spectrum, self-shielding factors for thermal neutrons
and resonance neufrons were evaluated, then compared with the published results,  Thermal
gelf-shielding factor showed a good agreement with the published results, while reschance
self-shielding factor showed a considerable discrepancy, Further study will be followed for the
interaction of resonance neutrons inside the SPMND.
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Fig. 2. Neutron flux distributions normalized inside Rhodium emitter
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Fig. 3. Self-shielding factors of the 0.025 eV thermal neutrons in Rhodium

1.2

—&— Radius vs Calculation
1.0 4 —O— Radius vs Fit

Self-shielding factor
(2]
1

0.0 T T T T
0.000 .005 .010 .015 .020

Emitter radius (cm)

Fig. 4. Self-shielding factors of the 1.106 eV resonance neutron in Rhodium
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Fig. 5. Neutron flux distributions normalized inside the insulator
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Fig. 6. Self-shielding factors of the 1.106 eV resonance neutrons in the insulator
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