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RDS_SPES (Radiation Damage Study for SPES) 

Radiation damage experimental study of 
critical materials for SPES, with neutron and 

photon mixed fields at LENA reactor 
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The SPES staging 

        SPES: the óhopeô of the LNL laboratory 
         Goal: to expand into the future the nuclear physics at LNL  

SPES is:  1)  A second generation ISOL facility (for neutron-rich ion beams) 
                2)  An interdisciplinary research center (for p,n applications) 
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 SPES (new) building  Exp. Hall 3 

 ALPI building 
 Cyclotron 

RIB target stations 

 HRMS 

 Charge Breeder 
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 Beam Cooler 

The SPES Project  

at Laboratori Nazionali di Legnaro 
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SPES new building on June 4, 2015 

SPES present status 

70 MeV, 700 mA cyclotron was 
installed on May 14, 2015.  

Now in commissioning 



TIS storage 
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Target & Ion Source TIS 

Automatic handling of 
TIS every  15 days 

Cyclotron 

RIB production area  
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Target & Ion Source complex (TIS) 

(a technological challenge) 

40 MeV protons 

200 mA, 8 kW 

7 238UCx  
coaxial disks 

1.3 mm thickness 
3 graphite dump disks 

TIS Heater  

2000ÁC 

1013 fissions/s 

Ionizer & transfer tube 

200 mm 

Thermomechanical 
stresses 

Complicated multistep-
process for ion 

extraction 

15 day irradiation 
5 year cooling 

Highly radioactive 
environment 

Only automatic 
handling possible 

Radioactive 

ion effusion 

and diffusion 

HV 40 kV 
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ILine= 200A -> 600A max 

ITarget= 700A -> 1200A max 

Target & Ion Source complex (TIS)  


