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Overview

 History of accelerators at Sandia

 The New Ion Beam Laboratory

 Preview of the Tour (Wednesday)



History of Accelerators at Sandia:

 Use of accelerators at Sandia predates the ‘Ion Beam 
Laboratory’ as we know it today.

 They continue to be used because of the problems that they 
can solve.

 Those problems have been a continuous thread at SNL

 A short tour through history:
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We’ve now come full circle back to:



The (new) Ion Beam Laboratory
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General Overview of Interior
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6MV HVE EN Tandem
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History

 Originally HV EN-14 (no EN-13)

 Installed at U. Penn in February 1962

 Replaced with an FN Tandem ~1975

 Bought by SNL and installed in the (old) IBL in 1976

 Upgraded to Pelletron charging system in 1992

 Move 3/2010 to the (new) IBL
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Moving the Tandem
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3MV Pelletron for Ion Beam Analysis
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3MV single-ended NEC Pelletron being 
installed. Can maintain ±100V on terminal

uBEAM line – 1μm spot for IBA,
200nm spot for SEU, nm 
resolution stage. 



All of the major IBA techniques are 
available on the uBEAM

 RBS - Rutherford BackScattering

 ERD - Elastic Recoil Detection

 HIBS – Heavy Ion BackScattering

 NRA - Nuclear Reaction Analysis

 PIXE - Proton Induced X-ray 
Emission

 SEU/IBIC – Single Event Upset 
and Ion Beam Induced Current 
Imaging

TECHNIQUE SCHEMATIC EXAMPLE  ANALYSIS ELEMENTS
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Microbeam IBA experiments in the IBL

 Elemental concentration 
distributions in 3D

 TEM samples can be analyzed

 H profiling using uERD
 Sintered Ceramics

 H2O well known to modify voltilization
behavior of common commercial 
glasses

 Where is H2O (i.e. H) localized?

 microERD used to map H

 microRFS performed at same time to 
measure sample thickness variations

Ceramic Samples
#1                                   #2

Sample prep by 
Gary Bryant 
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HVEE Ion Implanter

 Research ion implant system
 Cockroft-Walton type voltage supply

 400kV at sea level

 350kV in Albuquerque (less air)

 Many ion sources 
 gas, sputter, oven, …

 The primary calibration standard in the US for pulsed 
neutron detectors
 Accelerate D or D2 into deuterated or tritated targets
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NanoImplanter

 FIB “on steroids”

 100kV column

 Liquid metal source 

 ExB filter to select ion/charge

 20 nm spot size

 Li, Si, P, Cu, Pt, Au, Sb, … run

 High resolution lithography 
stage and electrical contacts
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The ‘Baby’ Tandem

 Installing a new (to us) 1MV NEC Tandem
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The New IBL

 Tour is on Wednesday afternoon!

 See most of the building, all of the 
accelerators

 See you then!
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