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EURISOL – possible future of ISOLDE ? 



As a part of the EU 6FP project 
EURISOL Design Study (2005-
2009), one task (Task 11, headed by 
K.H. Schmidt) was devoted to 
estimates of beam intensities, with 
one subtask specifically devoted to 
benefit of extended capabilities of 
driver accelerator. 
 
Various extensions, ranging from 
light ion beams to heavy ions 
accelerated high energy or just to 
the energy of 28 AMeV, were 
considered and their eventual 
benefits were evaluated.  
 
In the recommendations for driver 
linac, light ion beams were 
endorsed, while heavy ion option 
had to be left out due to increased 
costs and technical difficulties. 
 



136Xe+p – typical spallation data from FRS 



238U+p – spallation and fission data from FRS 



Calculated (GSI model ABRABLA) cross sections for 1 GeV proton beam 
colliding with U (solid line), compared to cross sections measured  at GSI 

(P. Armbruster et al., PRL 93 (2004) 212701).  



Effect of the choice of the spallation target. Calculated ( GSI model ) cross 
sections for 1 GeV proton beam colliding with U, Th, W and La (solid, dashed, 
dash-dotted and dotted lines, respectively).  



Effect of beam energy and ion mass 
on distribution of spallation and 
fission products, experimental data 
from FRS  
 
Energy or mass increase leads to 
wider range of produced elements,  
light ion beams recommended for 
EURISOL.  



238U+n – low energy fission data, calculation using ABRABLA 



Effect of the choice of fission target 
at low energy fission, calculation 
using ABRABLA code. 
 
Low energy fission of thorium a 
good candidate for production of n-
rich nuclei close to N=50, 
recommended for EURISOL.  



ISOLDE yields described using formula  
S. Lukic et al, NIM A 565, 784 (2006) 
 
Possible continuation/extension of this work at ISOLDE ? 
Detailed simulations of targets ? 



As a test case, spallation/fission, fragmentation and  peripheral (deep-

inelastic) collisions were considered as possible candidates for production 

of exotic (neutron-rich) nuclei around 78Ni  

 

- spallation - GSI model used ( statistical abrasion-ablasion + de-

excitation/fission ),  U-target is optimal for spallation/fission with 1 GeV 

proton beam 

 

- fragmentation - cross sections calculated using EPAX-2, optimized for 

each isotope over all stable beams  

  

- Fermi energy: 82Se+64Ni at 25 AMeV, with modified DIT model of Tassan-

Got (Veselsky&Souliotis NPA765, 252 (2006)) cross sections of exotic 

nuclei around 78Ni at 0.1 - 1 b level, cross sections depend weakly on 

beam energy, with 100pnA beam, 20 mg/cm2 target (settings assumed in 

Souliotis et al. PLB543 (2002) 163), the intensities of secondary beams 

around 78Ni of 10 - 100 /s can be expected  



Estimated RIB intensities around 78Ni for 1 GeV proton beam colliding with U (solid 
line), compared to optimal fragmentation cross sections as given by EPAX-2 (dotted 

line) and the calculated inclusive cross sections for reactions 86Kr,82Se+64Ni at 25 
AMeV (dashed and dash-dotted line, respectively). A global estimate inspired by 

work of Lukic et al. was used for ISOL extraction efficiency.  
 



Production of very n-rich nuclei using secondary beams at HIE-ISOLDE ? 



Test of low energy data (within HIE-ISOLDE energy range)  
58Ni+208Pb at 5.66 AMeV, angle-integrated data 
( L. Corradi et al., Phys. Rev. C 66 (2002) 24606 ) 
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Experimental data vs DIT calculation of Tassan-Got ( after de-excitation ) 
 
M. Veselsky and G.A. Souliotis, NPA 872 (2011) 1 



DIT calculation with radius of nuclear potential extended by 0.75 fm.  
Possible explanation : deformation, neck structure ? 
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Similar results for other two reactions (58,64Ni+238U) between 5.5 – 6 AMeV, 
for data at 8 AMeV effect reduced by 25 %, at 15 AMeV no such effect, effect 
restricted to U,Th targets, M. Veselsky and G.A. Souliotis, NPA 872 (2011) 1 



Simulations performed using the hybrid model (in particular model of deep-inelastic 
transfer, with modifications described in Veselsky and Souliotis, NPA 872 (2011) 1, 
dashed line) and compared to recent data in reaction of 136Xe+198Pt at 8 AMeV 

(Watanabe et al, NIMB 371 (2013) 752, solid line, test for KISS/GALS)  



Test for HIE-ISOLDE at low energy data  
78Zn+238U at 6 AMeV, angle-integrated data 
(using extended nuclear profile setting for 5.5-6 AMeV) 



Test for HIE-ISOLDE at low energy data  
74Zn+238U at 8 AMeV, angle-integrated data 
(using extended nuclear profile setting for 8 AMeV) 



Using yields of RIBs from ISOLDE database and moderately thick target 
the calculated cross sections for 78Ni between 1 and 10 mb lead to in-
target production rate of 1 nucleus in few seconds.  
 
Angular distribution is wide, products can be easily separated from the 
direct beam, also scattered beam can be possibly suppressed.  
 
Experimental solution for HIE-ISOLDE ?   
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