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Abstract

The Medical Linear Accelerators (LINAC) is the device most commonly used for external
beam radiation treatments for patients with cancer. However, when high-energy photon (Energy >
8 MV) interact with nuclei of high atomic number materials constituting the LINAC head, the photo-
neutrons contamination might be occurred which is an undesirable radiation dose. The research
objective is to produce neutron shielding material which is suitable for using shield against all
energy of photo-neutron that using natural rubber (NR) as the main compositions. Optimized
neutron shielding materials were designed using the Monte Carlo N-Particle (MCNP) code.
Simulation results indicated that the 1 cm shielding material with four alternating layers of NR and
of NR with 10 phr boron powder was the most performance to attenuate the photo-neutron that
produced from 10 MV LINAC. The photo-neutron macroscopic cross section and the primary
photon linear attenuation coefficient of the shielding material were 0.284 cm™ and 0.026 cm™,
respectively. The optimum neutron shielding material design was fabricated in slab shape with
semi efficiency vulcanization method and the good homogeneity of material was verified by SEM
and neutron radiography. The vulcanized rubber properties (hardness and tensile property both
before and after aging at 70 °C, 72 hours) were tesed. The mechanical properties of neutron
shielding material is similar to that of rubber flooring following the criteria of Thailand industrial
standard (uan. 2377-2551)
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