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Which production route is adequate
for clinical applications?

47Sc 3.35d B- THERAPY SPECT Theranostic 4443Sc
155Th 5.32 d SPECT AUGER THERAPY Theranostic 1491521617
520Mn 5.59d PET NMR Multimodal Imaging
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Preequilibrium models - In TALYS

* PE 1 = Exciton model: Analytical transition rates with energy-
dependent matrix element

* PE 2 = Exciton model: Numerical transition rates with energy-
dependent matrix element.

* PE 3 = Exciton model: Numerical transition rates with optical model
for collision probability

* PE 4 — Multi-step direct/compound model
* PE 5 - Geometry Dependent Hybrid (GDH) model
from TALYS-G implementation provided by KIT



Level density models - in TALYS

*/LD 1 = Constant temperature + Fermi gas model
* LD 2 = Back-shifted Fermi gas model phenomenological

*|LD 3 = Generalised superfluid model

* LD 4 = Microscopic level densities (Skyrme force) from Goriely’s
tables

* LD 5 = Microscopic level densities (Skyrme force) from Hilaire’s
combinatorial tables

* LD 6 = Microscopic level densities (temperature dependent HFB,
Gogny force) from Hilaire's combinatorial tables



50Ti(p,x)47SC
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Representing the model
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The new

experimental data are very promising!

OTi(p,x)*Sc

. Talys min-max
‘ } Talys Q1-Q3

centerline —
Gadioli 1981 |
Dellepiane 2022 e
De D?minicis 2023 prt;]iminarv =

20 40 60 80 100

Enerey (MeV)

Maximum —=

75 percentile —

505 percentile —»

centerline —

25 percentile —

Minimum —s

h---—--—nnnn-l

Box-Whisker Plot



Cross section (mb)

Optimization of level density parameters to get curves
guided by data

OTi(p.x)*7Sc p(E) = exp(c,/E —p)p(E —p)
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... and contaminants cross-sections
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From Cross-Sections to Yields and RNP Purities
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Significant Yield of 4/Sc
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OTI(d,x)4’ScC
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Optimization by genetic algorithms
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Yield

BTi(dx)* "4 sc Tntegral yield Irradiation conditions
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Conclusions arxiv.org/abs/2310.02825

Both °°Ti(p,x)*’Sc and #°Ti(d,x)4’Sc are promising
routes for hospital-cyclotron production

v High purity (RNP >99%)

v Yield 4.1 MBg/(pA-h) for 5°Ti(p,a) @ 18 MeV
1.4 MBq/(pA-h) for #°Ti(d,a) @ 10 MeV

0Ti(p,a) =» The new data by Dellepiane 2022 and the - still preliminary -

confirmation 2023 by REMIX experiment (Pupillo, Mou, De Dominicis etc)
changed dramatically the perspectives for this reaction, in positive!

49Ti(d,a) =» Promising but the 1964 data by Cheng need to be confirmed!
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Representing the model variability of TALYS calculations
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Not always the model dispersion is large !

NaCr(p,x)°?9Mn
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