A Guertin 
  
C Duchemin 
  
E Garrido 
  
F Haddad 
  
V Metivier 
  
N Michel 
  
Subatech 
  
  
  
  
Nuclear Data for Charged-particle Monitor Reactions and Medical Isotope Production Requirements for improved and extended excitation functions for monitor reactions

Motivations  Experimental set-up and data measurements  Results and comparisons  Conclusions and outlooks Hyatt Regency,

Stacked-foil technique:

-Target/monitor/degrader pattern -Thin foils:

E loss small and constant -One cross section value per foil Activity and cross section:

σ = Act . A χ. Φ . 𝒩𝒩 A . ρ . e . (1 -e -λ.t ) σ = σ ′ . 𝜒𝜒 ′ . Act . A . ρ′ . e′ . (1 -e -λ ′ .t ) 𝜒𝜒. Act′ . A′ . ρ . e . (1 -e -λ.t )

Use of a monitor foil:

 error on e, e': ≤ 1%  error on t: negligible 

  Additional monitor reactions proposed producing44m Sc, 47 Sc Independent new data to constrain shape and amplitude of the recommended cross section curveHalf lives interesting and gamma rays easily detectable

*-From

  Production of Medical Isotopes from a Thorium Target Irradiated by Light Charged Particles up to 70 MeV, C. Duchemin, Subatech, August 27, 4:55 p.m., Crystal A IAEA recommended cross sections: -8 reactions available for protons 27 Al (2), nat Ni, nat Ti and nat Cu (5) -5 reactions available for deuterons 27 Al (2), nat Fe, nat Ni and nat Ti Use of a Faraday cup: -Beam dump placed at the end of the stack to measure the intensity during the irradiation nat Ti(d,x) 48 V, E < 35 MeV nat Ni(p,x) 57 Ni, 15 MeV < E < 50 MeV nat Cu(p,x) 62 Zn, 50 MeV < E < 60 MeV nat Cu(p,x) 56 Co, 60 MeV < E Gamma spectroscopy: HPGe coaxial detector γ spectra recorded on 8192 channels -Dead time: < 10% (sum peak) -FWHM:1.04 keV at 122 keV ( 57 Co) -Activity values: FitzPeaks 1.97 keV at 1332 keV ( 60 Co) -T 1/2 , E γ , I γ : Lund/LBNL, NNDC -Energy and efficiency calibrations: Co and Eu obtained to fulfill the need of coherent and reliable nuclear data for nuclear medicine  For both proton and deuteron beams  Strengthen the existing IAEA recommended monitor reactions  Complete the range in energy  Open the door to new monitor reactions TALYS 1.6 calculations : reasonable agreement in this mass range Outlooks: Innovative radio-isotope program for PET imaging, β -and α targeted radiotherapy at ARRONAX is ongoing: 82 Sr/ 82 Rb -44 Sc -64 Cu, 47 Sc -67 Cu, 186 Re, 211 At, 230 Pa…  Performing cross section measurements and production calculation (TTY)  For beam monitor reactions and isotopes of medical interest  Producing a global set of data to constrain theoretical models TALYS parameter tuning: best combination for whole mass range -optical models (5) -level density models (5) -pre-equilibrium models (4) -…

  

  

  

extraction lines: stripper or electrostatic deflector Extracted Energy (MeV) Max. current (µA)

  

	H +	30 -70	2 x 375
	D +	15 -35	2 x 50
	He 2+	68	70
	HH +	17	50

,HH + : supernanogan ECR -2 * Medium Energy Accelerators for Isotope Production in Europe, F. Haddad, Subatech, GIP ARRONAX, August 27, 3:40 p.m., Crystal A Hyatt Regency, Chicago, 26/08/

14 8ICI -ND for MI 6 Experimental set-up and data measurements Th* Ti Al
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