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28 years ago
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Accelerators used for interdisciplinary studies today

CN Van de Graaff

 TANDEM- XTU - ALPI

AN2000 Van de Graaff
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Accelerators used for interdisciplinary studies today

CN Van de Graaff

TANDEM- XTU - ALPI

AN2000 Van de Graaff

Oxford micro-beam

SIRAD -IEEM

Single ion microbeam in air
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CN (oper. since1961) AN2000 (oper. 1971)
7 beam lines (1-6MV pulsed/cont, 1H,2H,3He,4He,14N, 

15N)
 Radio-Biology (broad beam in air, single ion microbeam 

in air – resolution: 5µm)
 Neutron dosimetry (monoenergetic 7Li(p,n))
 Neutron Spectrometry (Be(p,n))
 Radiation Damage
 Ion Beam Analysis (NRA, EBS, IBIL, PIXE)
 Nuclear experiments / target activation / nuclear 

astrophysics

Snapshot of the AN2000 and CN accelerators for 
interdisciplinary research

5 beam-lines (0.25-2.2MV 1H,3He,4He)
 Micro-beam (resolution: 1 µm)

 MicroPIXE, microIBICC, microIBIL
 Ion Beam Writing
 Ultra rarefied beam / single event)

 Ion Beam Analysis 
 NRA, RBS, ERD, IBIL
 Ion Channelling

 PIXE
 Archaeology
 Environmental
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2011 summary

Research groups and institutions  involved in the interdisciplinary 
activities at LNL (AN2000 and CN)

CN Beam-time distribution 2011. 
27 experiments: total 1104 hours

27%

13%

40%

15%

5%

Ion Beam Analysis
(EBS, NRA, IBIL) - Thin
Films

Radio-Biology (single-
ion microbeam in air,
broad beam in air)

Neutrons (dosimetry,
detectors, materials)

Nuclear Cross Section
measurements
/nuclear target
activation
udevices Radiation
Damage

AN2000 Beam-time distribution 2011. 
 26 experiments: total 1948 hours

40%

23%

37%

IonBeam Analysis
(EBS,NRA, ERD, IBIL) -
Thin Films

PIXE (Environmental,
Achaelogy)

Micro-beam (microPIXE:
geology, archaelogy;
single event IBIL, IBIC,
Ion Beam Writing)

56% (2010)

22% (2010)

9% (2010)

0% (2010)

30% (2010) 54% (2010)

16% (2010)

Ion Channelling
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The laboratory activity is supported by INFN National Commissions (CNS5 and CNS3) and by 
external projects

The LNL Detector Materials Laboratory

Laboratory know how:
 ion–surface interaction processes
 (ion beam analysis, ion implantation, ion 

assisted film growth, irradiation)
 thin films synthesis
 PVD and hybrid CVD-PVD technologies
 Sol-gel and liquid phase deposition

 ion plasma diagnostics
 electron and atomic force microscopy
 electrical mechanical properties of 

coatings
 structural properties of coatings

Publications
&

Know how

Laboratory mission:
 Develop new materials for novel radiation detectors 
 Support materials development in new particle accelerating devices
 Complex nuclear targets preparation
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The Detector Materials Laboratory
Advanced materials process development and synthesis

 Reactive Plasma Sputtering Deposition

 CVD and Glow Discharge

 Liquid phase/ sol-gel deposition

 Ion Implantation

 Soft X-ray multilayers

 Optical multilayers

 High Performance Plastics 

 Passivating layers (HPGe…)

 Scintillator materials

 Low Friction, High Hardness     
Nanoscaled Materials and Multilayers

Research activity of the Laboratory 
1) Advanced materials preparation and characterization
2) Process development
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Characterization of materials with advanced methods
1) Composition, stoichiometry, microstructure, morphology, surface topography
2) Electrical, optical, mechanical properties

The Detector Materials Laboratory
Characterization of Physical Properties

 Composition / depth profile / structure
 Ion Beam Analysis (RBS, NRA, ERD, PIXE)
 Micro-PIXE 2-D trace element analysis
 Micro-EBS, micro IBIL, IBICC
 FT-IR, XRD
 Porosity

 Other physical properties
 Nano-Hardness, Elastic modulus
 Adhesion (Micro-Scratch)
 Residual Stress
 Atomic Force Microscopy & SEM
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SUMMARY

 The Laboratori Nazionali of Legnaro provide MeV ion beams to internal INFN projects and 
to many external institutions involved in cross disciplinary fields since many decades 

 Ion beams methods are of great importance for the development of new nuclear materials, 
devices and technologies

Announcement
14th International Conference on Nuclear Microprobe Technology & Applications 

Will be held in Padova in 2014
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