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INTRODUCTION

The isotope W has a relatively high thermal neutron capture
cross-section and resonance integral, which significantly influence
the neutron self-shielding effect in
samples irradiated for (n,y)
reaction studies.

The aim of this study is to
investigate the thermal and
epithermal neutron self-shielding
correction factors of '8°W targets
currently used in experiments at
the Dalat nuclear
institue, using PHITS code.
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ABTRACT

Thermal and epithermal neutron self-shielding correction factors
for the (n,y) reaction in the "W target were determined by
simulation using the PHITS code. The '¢®*W cylindrical target was in
the form of metal powder diluted in an aluminum (Al) matrix at
various concentrations. A Maxwellian neutron source with an
average peak energy at 0.0253 eV was applied to the thermal
neutron group and a 1/E'* distribution was applied to the
epithermal neutron group. Neutron correction factors were
investigated for different dilution concentrations of '8°W in the
186\W(AI) sample under two irradiation conditions: an isotropic
neutron field and a collimated neutron beam. Additionally, neutron
correction factors were calculated for various wire diameters under
irradiation with a collimated neutron beam.
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METHODS

The thermal (G;,) and epithermal (G¢,;) neutron self-shielding
factors are calculated using the following equations:

0.55 eV, and epithermal neutrons from 0.55 eV to 0.2 MeV
The simulation configurations:
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where: + ¢(E): the neutron flux in the real sample within the energy
region of interest;

+ ¢y (E): the neutron flux in the infinitely diluted sample;

+ g(E): the (n,y) reaction cross-section;

+ E;, E, and E;: the energy boundaries of the neutron
regions of interest. with thermal neutrons ranging from 107 to
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The simulation results of G.,; and G, factors with different 186W

The simulation results of G,;, and G,,; for 18W wire targets with
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~1.0 to ~0.3 as the %W content increases from 0.001% to 100%. In
addition, both factors vary strongly with wire diameter, with more
pronounced effects in the epithermal region.
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