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Dose Distribution of Fast Neutron Beams from a NIRS Cyclotron
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The fast neutron beams from a NIRS cyclotron has been in use for a clinical trial or radiotherapy
with fast neutrons since November 1975. The beams are produced by bombarding a beryllium target
with 30 MeV deuterons.

An Air-filled thin tissue equivalent plastic (TEP) wall cylindrical ionization chamber with various
TEP cap thickness was used to measure the build-up curve in air of the neutron beams. The maximum
build-up occurs at 0.5/cm?® It is comparable to Co-60 gamma rays.

The total dose distributions in a tissue equivalent (TE) phantom for neutron beams were measured
with the air-filled TEP ionization chamber. The central axis depth dose curves, isodose charts, tissue-
peak dose ratios and field factors were deduced from these data. The dose distribution for neutrons is
similar to that for Co-60 gamma rays. However, depth dose curves for neutrons were found to be field
size dependent.

An estimation of neutron and gamma tissue doses was made using the paired chamber (TEP-TE
gas, C-Co,). The gamma dose in a TE phantom is only about 3%, of the peak total dose from 2 to 16 ¢cm
depth.
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Fig. 3 Typical isodose chart in unit density TE
phantom for neutrons measured at SSD=:175cm,

A,=10x10cm?.
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Fig. 6 Typical isodose chart in unit density TE
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