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Abstract

Copper-67 (°7Cu) is a suitable radioisotope for targeted radionuclide therapy, nuclear medicine imaging,
and dosimetry calculations during treatment. This study investigates the optimal reaction for producing
%Cu in cyclotron accelerators. The excitation functions of the reactions %*Zn(p,2p)®’Cu, °Zn(p,a)*’Cu,
707n(d,x)®’Cu, and *Ni(a,p)®’Cu were simulated in the energy range of 0 to 100 MeV using TALYS-1.96
and EMPIRE-3.2.2 Monte Carlo codes. The target thickness and mass stopping power of these reactions
were calculated using the SRIM-2013 code. The theoretical yield of these reactions was derived from the
excitation function data and mass stopping power, and compared with experimental results. The
maximum yield of 4’Cu production without **Cu contamination at energies of 100, 35, 40, and 30 MeV
for the reactions %Zn(p,2p)*’Cu, °Zn(p,)*’Cu, °Zn(d,x)*’Cu, and *Ni(a,p)®’Cu, respectively, were
obtained. According to the results from EMPIRE and TALYS codes, these yields were 0.442, 1.248,
9.842,7.77, 21.131, 11.542, 1.638, and 1.621 MBq/puAh, respectively. Based on the obtained results and
their comparison with experimental data, the °Zn(d,x)®’Cu reaction at 40 MeV is identified as the best

reaction for producing ¢’Cu without **Cu contamination.
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