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Now available due to intense development efforts:  

Å30 different target materials  

Å5 different transfer line designs  

Å12 different ion sources  

 

 

>1000 isotopes from 72 elements  
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After production:  
 

Å diffusion trough target material  ­ eD 1,2,é  

Å effusion to ion source  ­ eE  1,2,é  

Å ionization  ­ eI   1,2,é  

Å transport  ­ eT  1,2,é  

        1.4 GeV  
proton  

        
fragmentation  

238 U 

142 Cs 

11Li 
  

201 Fr 

X 

Y 
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Ta 7%  

Ti 2%  

Y2O3 5%  
UC2 64%  

HfO 1%  

Pb 3%  
CaO 6%  ZrO 3%  

ThC2 4%  
Sn 2%  

Ir/Ta/W 1%  

SiC 2%  

Actinide targets at ISOLDE in 2011 (2010)  
  
Å249 shifts out of 396 ­ 68% of total (72%)  
Å13 new units (12 new, 2 old)  
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 238U, 1.4GeV p,f CASCABLA

 238U, fast n,f experimental, from Atomic Data and 

         Nuclear Data Tables 19, 417-532 (1977)

A [u]

Actinide targets at ISOLDE in 2011 (2010)  
  
Å249 shifts out of 396 ­ 68% of total (72%)  
Å13 new units (12 new, 2 old)  
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Microstructure characterization  
(not known before )  
Å grain size  
Å surface area  
Å porosity  
Å m orphology  

synthesis and sintering studies  

improved microstructure  
reduced structural degradation  
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Master thesis of J. P. Ramos, P24 )

Done for CaO, Y 2O3, SiC, but...  

150 nm  

500 nm  

Ta 7%  

Ti 2%  

Y2O3 5%  

UC2 64%  

HfO 1%  

Pb 3%  
CaO 6%  ZrO 3%  

ThC2 4%  
Sn 2%  

Ir/Ta/W 1%  
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Production Process:  

 

1. Blending UO 2 and C powder  
2. Cold pressing into pills  
3. Carbothermic  reduction of UO 2 

UO2 + 6C Ÿ UC2 + 2C + 2CO (g) 

conventional UCx pills used at ISOLDE  
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ȍbulk = 3.5 ± 0.8 g/cm 3 

 

11.3 g/cm 3 (TD)  
 
 
BET: 2.6 ± 0.9 m 2/g  

500µm  

How to model release properties of radioactive isotopes from this material?!  

Current UCx at ISOLDE  

K. Hallam et al., University of Bristol, UK  see also: C. Lau et al., NIM B, 204 , 246 (2003)  

40µm  
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short - lived 30Na (48ms)  from bulk Re surface ion source  
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short - lived 30Na (48ms)  from bulk Re surface ion source  
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Task 1: Synthesis of new actinide targets (CERN, INFN, IPNO)  
Subtask 1: Sol -gel synthesis in complex fluids  
Subtask 2: Nanostructures  
 
Task 2: Characterization of actinide targets (CERN, INFN)  
Subtask 1: Microstructure, porosity, specific surface, crystalline phase  
Subtask 2: Emissivity, thermal conductivity at high temperature  
 
Task 3: Actinide targets properties after irradiation (CERN, PSI)  
Subtask 1: Post - irradiation examination of target prototypes  
 
Task 4: Online tests of actinide targets (CERN, GANIL, IPNO)  
Subtask 1: Impact of pulse time structure on release and ageing properties  
Subtask 2: Analysis of the results -effusion and diffusion phenomena  
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as prepared  
(Ò1850C) 

as operated  
(2100 C for  

5 days)  

Current UCx at ISOLDE: SEM / FIB  

10µm  2µm  

200nm  
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Importation from Rosatom  (Russia) of HD -UC pellets to CERN &  
online tests in Nov. 2010:  

300 pills  
Å UC ( 235 U:0.38%), 13.2mm diam., 1mm thick, 

12.7g/cm 3,  
avg. grain 6 mm , UC 2<4%  
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HD absolute yields @ ISOLDE ( 450 g) x2 to x10 lower than from conventional UC targets ( å100g) 
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Fluorescence  EXAFS 

Results from first X - ray absorption experiments on UC  

Beamline  X05LA @ SLS, PSI offers:  hn= 5 ï 20 keV,  DE/E=2 ·10 -4,  1 x 1 µm 2 

 

ÅX-Ray Diffraction (XRD)  
ÅX-Ray Fluorescence Spectroscopy (XFS)  
ÅX-ray absorption fine structure (XAFS, NEXAFS, EXAFS )  
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Fourier transform  

Needs to be performed on materials irradiated in a standard ISOLDE target unit  
­ activity for chosen unit exceeds exemption level by several billion  
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Transfer sample to SLS and perform micro spot fluorescence mapping  

Uranium  Gallium  

Molybdenum  Nickel  

Preliminary data taken last week  

SEM Uranium  

non - irradiated  

20µm  

Cesium  

Potassium  
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Post irradiation proposal for SLS beamtime  approved by the SLS scientific committee  

Preliminary data taken last week  

SEM Uranium  

non - irradiated  
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ÅUCx is the by far most used target material for recent and future ISOL facilities  

  

Åintense development on UCx material indispensable, for  

Åaccessing more exotic isotopes  

Åaddressing the demanded intensity enhancement  

Åovercoming significant ageing effects for some isotopes  

Årealizing longer target lifetime  

 

ÅActiLab  in FP7 -ENSAR:  

ÅMaterial analysis before irradiation reviled first unexpected results  

ÅOnline tests of a HD -UC target was performed, results will be published soon  

ÅOnline tests of a tailored UCx is foreseen for the end of this year  

ÅPost- irradition  tests are arranged and will take place in 2013 at PSI  

ÅIrradiation tests on several prototypes are planned at IPN -Orsay  
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Thank you for your attention!  
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ÅComparable absolute yields ( Gatchina  91g/cm 2, conventional ISOLDE å45g/cm2) 
ÅHD absolute yields @ ISOLDE (241g/cm 2) x2 to x10 lower than from conventional UC targets  
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