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Two main methods: 

• Isotope Separation On-Line 

• In Flight 



Thick target 

4He 

Ion source (1+) 

6He 

11B 

E ~ a few MeV/A  

E ~ a few keV/A 1 MeV = 103 keV = 106 eV 
1 eV = 1,6*10-19 J  

Isotope Separation On-Line 
 example 



thin target primary beam 

E ~ a few MeV/A  

E ~ a few MeV/A  

TOF – Time Of Flight 

B  - magnetic rigidity 
B – vector of magnetic field  
 - radius of particle trajectory 

degrader 
 dE – energy losses 

start stop 
detectors 

B 1 < B 2< B 3 

B 1 

B 2 

B 3 

In-Flight example COMBAS 



THE MAIN SCHEME OF COMBAS 



fragmentation&multifragmentation 



5-20 MeV/A 
30-1000 MeV/A 

binary reactions (transfer, direct reactions)  fragmentation and multiframentation processes 

Intermediate energy region 20-200 MeV/A 

low energy high energy transition region 



The higest energy level – Fermi energy level 
Fermi Energy ~ 37 MeV 

Fermi gas model 

In the Fermi energy region 20-50 MeV/A velocity 
of the beam is comparable to the velocities of 
internal motion of nucleons inside the target 
(nucleons at the surface of target nucleus) 

Intermediate energy region 20-200 AMeV 



RESULTS 

 



 





 



  



CONCLUSION  
• The production of 3<Z<20 isotopes that is induced in the inverse-kinematics 

reaction 40Ar + 9Be in the Fermi energy domain (40A MeV) has been studied in 

forward-angle measurements by using the COMBAS double achromatic 

kinematical separator 

• Forward-angle inclusive velocity distributions relative to the yields (Li to Ca) 

• The use of Lise ++ software was successfully used   
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