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Abstract

Secondary photons are generated and emitted from the concrete shielding wall of the PET
cyclotron since the proton-generated neutrons are thermalized and absorbed in the concrete
wall and emit secondary radiations, i.e., photons. This study calculated the ratio of the
neutron dose to photon dose varying the thickness of the concrete shielding wall. It was found
that the ratio decreases continuously with the thickness of the shielding wall. The radio was
less than one when the concrete wall thickness is greater than 140cm. When we consider it is
not easy to measure the absorbed dose from thermal neutrons, this study suggests a
methodology to measure photon dose and then estimate neutron dose, based on the result in

this study, to calculate the total radiation dose from the neutrons and photons.
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1. Full Taget Bare Target
(Scattering (neutrons/cmz—sec) (MeV)
angle) Bare target | Full target Bare target | Full target
0-30 1.69E-06 1.41E-06 -19% 3.53 2.76 -28%
30-60 1.51E-06 1.29E-06 -17% 2.60 2.08 -25%
60-90 1.27E-06 1.29E-06 2% 2.30 1.86 -24%
90-120 1.05E-06 1.24E-06 15% 212 1.71 -24%
120-150 9.09E-07 9.92E-07 10% 2.00 1.62 -23%
150-180 8.36E-07 5.93E-07 -48% 1.94 1.67 -16%
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A 7.84E-08(1%) 3.28E-07(2%) 4.07E-07
B 3.36E-08(2%) 2.09E-07(2%) 2.43E-07
C 1.88E-07(1%) 4.66E-07(2%) 6.55E-07
D 3.18E-08(2%) 1.86E-07(2%) 2.18E-07
E 5.73E-08(1%) 2.52E-07(2%) 3.09E-07
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