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The “LABORATORIO ACCELERATORE” 

 Electrostatic accelerator,   
Van de Graaff type 
 Double stage, belt charging 
system 
 Two stripper systems: foil 
and gas 
 Maximum terminal 
voltage: 3,4 MV 
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The Injector 

Sputtering source 
35° Injection Magnet 

RF source 
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Off-line sources 

Multisample 
sputtering source 
with a home made 90 
kV preacceleration     

Used for special purposes 

Duoplasmatron source 
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Current Lay-Out 

 Up to 7 beam lines available  
 (5 working) 
 Scattering chamber  
 (IBA & Nuclear Reactions) 
 Ion implantation 
 Accelerator Mass Spectrometry 
 Radiation Biophysics  
 New detectors 



Beam lines and facilities 

 Scattering chamber   Wien Filter and Ionization 
Chamber E-∆E  

Detector test 

AMS Ion implantation IBA & Nuclear Reactions 
Radiation Biophysics 



Research Activities 

Accelerator Mass 
Spectrometry  

(14C) 

Nuclear Astrophysics 

started in 1987 
 it was the first AMS facility in Italy 

p(7Be,8B)γ  reaction          
(first radioactive ion beam in Italy) 

p-p scattering at sub-Coulomb energy 
(THM) 

3He(α,γ)7Be reaction via ANC method 

Nuclear Physics α-cluster states in nuclei 

Ion Beam Analysis 

New detectors (CdTe): characterization 
by RBS and PIXE techniques 

Trace elements measurement in 
environmental 



Research Activities and Education 

Elastic scattering and resonant reactions 
Particle Induced X-ray Emission 

Rutherford BackScattering 

Radiation Biophysics 
Irradiation of tumour cell lines with very 

high-LET particle beams 

Education 

Modification induced by ion beam 
irradiation on semiconductor power 

devices 

Ion Implantation 

Studies of radiation-induced degradation 
of electronic devices and materials for 

space applications 
Radiation Hardness  



At present available ion beams 

Ion 
E 

MeV 
I analysed 

nA 
Emax 

MeV 
1H 6,5 200 6,5 

3He 10 20 10 
4He 10 20 10 
6Li 13 13 
7Li 13 20 13 
9Be 13 16 
10B 13 20 
11B 13 20 
12C 16 100 20 
13C 16 20 
14N 13 16 
16O 16 100 23 
19F 19 50 23 
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Electronics and Space Applications 
Implantation/Total Dose test 

Online flux monitoring 
with back-scattering 
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Beam uniformity   

Uniformity checked even at very low flux (<1kHz) with CR39 
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Beam check with GaF chromic films at 1 Gray 



Beam stability   
Measurements done with beam current of 100 nA 
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Single Event Effect test (1) 

Highly-scaled tecnology suffer of SEE induced by low energy protons   
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1) Possibility to have sub-millimetric spot size 

Single Event Effect test – Additional features 

2) Alpha particle beams routinely produced with same quality  
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Displacement Damage 
6 MeV travel path is 300 μm in silicon 
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Future developments 
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Pulsed Beam 
A first deflector has been inserted in low energy side of the accelerator 

Pulse duration achived so far is of order of 10 ns 
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Expected flux: about 105 protons for bunch (measurements is in progress) 
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Neutron beams 
New beam-line under construction 
Deuterium-deuterium reaction 
Expected 105 neutrons/cm2/s 

Scattering chamber for 
neutron production 

Neutron direction 
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Conclusions 

• Napoli accelerator suitable for several application fields  
• Beam stability makes it very good for material and electronics 
irradiations for Radiation Hardness Assurance studies 
• Routinely produced ions from Hydrogen to Oxigen 
• Beam fluxes from few particles/second to 200 nA current 

  

Future  
• XY electromagnetic beam scanner to be ripristined for large 
area irradiations 
• Pulsed beam in progress 
• Neutron beams in progress 
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