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Usual production routes

— Accelerators : low energy protons 2. Particle flux
F-18

— Reactors : neutrons

-131, M0-99

The production of a limited number of radionuclides can be assessed through these production routes
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2. Production process

Study of alternative production routes for the production of innovative radionuclides

2. Particle flux

— High energy protons
— Deuterons
— o particles

\Q@/
— Fission process

. The production cross section is not known or only few experimental data are available

— Needed to determine the best production pathway and the best irradiation conditions



3. 0 determination

3. Production cross section determination



3. 0 determination

Thin target approach

Few um thick



3. 0 determination

Thin target approach

— Low energy loss of the projectile through the target



3. 0 determination

Thin target approach

— Low energy loss of the projectile through the target

— 0 slightly changes on this small energy range



3. 0 determination

Thin target approach

— Low energy loss of the projectile through the target
— 0 slightly changes on this small energy range

— for a mean energy value of the projectile crossing the target

One experimental o value



3. 0 determination

Thin target approach

— Low energy loss of the projectile through the target
— 0 slightly changes on this small energy range

— for a mean energy value of the projectile crossing the target

One experimental o value

=== Produced radionuclide

Act=0 (E) D . X - NA'/AF\)' ef- (1_ exp(_}\-tirr)) m—— Target

=== |rradiation conditions



3. 0 determination

Stack of foils made of a:

— Target: to produce the radionuclide
for which the cross section will be determined

Target

Particle flux
®




3. 0 determination

Stack of foils made of a:

— Target: to produce the radionuclide
for which the cross section will be determined
Degrader

— Degrader: to decrease the beam energy farget

Particle flux
®




3. 0 determination

Stack of foils made of a:

— Target: to produce the radionuclide
for which the cross section will be determined
Degrader

— Degrader: to decrease the beam energy farget

Particle flux

Il Particle flux measured at the end of the stack o




3. 0 determination
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— Target: to produce the radionuclide
for which the cross section will be determined
Degrader
— Monitor: to produce a radionuclide with
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. Defined by the International Atomic Energy Agency (IAEA)
Coordinated Research Project F41029
« Nuclear Data for Charged-particle Monitor Reactions and Medical Isotope Production »

— Analysis of the o exp. data and related articles
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Study with the TALYS code version 1.6

. The combination of models that best describes the whole set of available data for all
projectiles, targets and incident energies defined by the TALYS authors
=>TALYS 1.6 Default

. One combination of models that best describes our whole set of data for proton, deuteron,
alpha particles as projectile (and literature data) has been defined during this study.
=>TALYS 1.6 Ad].

Models Projectile Default Adj.
Optical p (1) A.J. Koning and J.P Delaroche (2003) A.J. Koning and J.P Delaroche (2003)
d (5) S. Watanabe (1958) Y. Han et al. (2006)
o (5) L. McFadden and G.R. Satchler (1966) Demetriou et al. (2002)
Pre-equilibrium All (4) 2 components exciton Exciton model including numerical transition rates
A.J. Koning and M.C. Duijvestijn (2004) for collision probabilities
A.J. Koning and M.C. Duijvestijn (2004)
Level density All (6) Fermi gas Hilaire's combinatorial tables
A.J. Koning et al. (2008) Goriely et al. (2008)
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. Three main mechanisms have been studied:

- optical potential

- level density description

- preequilibrium model

. A set of models have been found to allow a better description of our collected data, different from
the suggested default models.

. Further investigations are ongoing on other mechanisms that can affect the computation of the
production cross sections.
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