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Determination of Intensity and Energy Spectrum of Neutrons by
Bombardment of Thallium-203 Thick Target and its Copper Substrate
with 28.5 MeV Protons
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Abstract: In this research we have determined neutrons spectrum and the intensity that produced from
thallium target bombardment. We have applied SRIM and ALICE computer codes to thallium target and
its copper substrate for 145 pA of 28.5 MeV incident proton beam from cyclotron Cyclone30. Because of
the energy degradation of protons while passing through the thallium target and its copper substrate, the
average energy of protons in different depths has been calculated by using SRIM computer code. Then,
by applying ALICE computer code for each sub-layer, the neutron production cross sections and their
energy spectrum have been calculated to determine the total neutron intensity and spectrum. Using the
calculated neutron intensity of 1.22x10" n/s as the source, the equivalent dose rate at the distance 6
meters from the target has been calculated by MCNP computer code and the result has been compared
with the measured value. The °'Pb activity has also been calculated as 13.5 Curies. The measured *°'Pb
activity by Curie meter CAPINTEC CRC-712 is 13.1 Ci which is in reasonable agreement with the
calculated value, bearing in mind the uncertainties in the proposed models and the measurements.

Keywords: Thallium 203 Target, Proton Beams, Intensity, Energy Spectrum, Cross Sections,
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