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Numerical and experimental examinations for electron-linear-accelerator-driven
neutron source for boron neutron capture therapy
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We examined the feasibility of an electron LINAC based beam shaping assembly

(BSA) with a tungsten target. Computer simulations were carried out for the design and construction
of a BSA that is driven by a 15-kW beam of 33-MeV electrons. We calculated the tumor and
normal-tissue RBE dose rate in a phantom exposed to the beam of the BSA, when the 10B density in
tumor and normal-tissue was 65 and 0.65 ppm, respectively. With a limit on the peak normal-tissue
RBE dose of 10 Gy-eq, the advantage depth (AD) and the irradiation time of a beam (IT) were
estimated at 8.7-cm and 2361 s, respectively. The neutron measurement experiment was carried out to
demonstrate the performance of the beam of the BSA. The experimental results suggested that computer

simulations provided a good estimate of the AD and IT values for the phantom that is irradiated by
the beam of the BSA.
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