
Home task – radionuclide production

Following radionuclides are of interest in PET

11C, 18F, 68Ga and 124I

For these radionuclides

• Give suitable nuclear reaction(s). Aim for high specific radioactivity, high radionuclide 
purity and technically feasibility.
• Give a suitable energy window for the production.
• Give the energy threshold for the reaction.
• Give threshold energies for eventually disturbing reactions.
• Give suitable irradiation times for optimal yield and purity and purity.

With the irradiation conditions you have chosen, calculate the yield in GBq

Your have to your disposal an accelerator that delivers 16 MeV protons and 8 MeV, 
deuterons with a beam current of 100 µA. To your help you have two internet 
addresses

http://www-nds.iaea.org/medical/
http://nucleardata.nuclear.lu.se/database/masses/
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Nradioactive
k λ dNr/dt  = k – λ*Nr

Nr = k/λ * (1- e-λ*t)
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Saturation value (infinity) = k/λ

In our example you get 7.33 GBq för 
1 uA and 16 MeV protons

λ= 2.04 1/h

k = 7.33*2.04 = 15 GBq/h



λ = ln(2)/T½ = 0,08881/h
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A usual way to express yield is as MBq per charge (C). 1 C = 1 
Ampersecond (As).

1 uAh = 0,0036 C

Each proton has the charge 1,60 * 10-19 C

1 uAs corresponds to 6,25 * 1012 protons

1 uAh corresponds to 2,25 * 1016 protons
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