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The Hitachi nanoDUE’T NB5000 Focused Ion and 
Electron Beam System enables high-throughput 
specimen preparation with high resolution 
imaging, analysis and precision nanofabrication.
Innovations in sample loading, navigation and 
Micro-sampling increase analysis efficiency.

Low Cs FIB optics (patent pending) delivers 50nA
or more of beam current at 40kV in a 1µm spot 
size. The high current enables unconventional 
large-area milling, hard material fabrication and 
multiple specimen preparation.

The SEM column and detector design – unmatched 
in the industry – allows high-resolution SEM 
imaging during and after FIB fabrication.

Hitachi’s patented Micro-sampling (In-situ liftout) 
technology provides smooth probe motion. 
Precision end point detection with Mill & Monitor 
mode (M&M) complete with a user friendly template 
makes it a snap to reach your target step by step, 
picture by picture 

Legendary Hitachi reliability and performance 
in one integrated system.

JUST DUE’T•Hitachi Focused Ion and Electron Beam System
nanoDUE’T NB5000

3D Pillar Observation

Mill and Monitor: 
SEM Acquisition while 
FIB Milling

Slice thickness: 10µm

https://doi.org/10.1017/S1551929509000467  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929509000467


Hitachi High Technologies America  Nanotechnology Systems Division  5100 Franklin Drive   Pleasanton, CA  94588  800.227.8877  www.hitachi-hta.com

The Hitachi nanoDUE’T NB5000 Focused Ion and 
Electron Beam System enables high-throughput 
specimen preparation with high resolution 
imaging, analysis and precision nanofabrication.
Innovations in sample loading, navigation and 
Micro-sampling increase analysis efficiency.

Low Cs FIB optics (patent pending) delivers 50nA
or more of beam current at 40kV in a 1µm spot 
size. The high current enables unconventional 
large-area milling, hard material fabrication and 
multiple specimen preparation.

The SEM column and detector design – unmatched 
in the industry – allows high-resolution SEM 
imaging during and after FIB fabrication.

Hitachi’s patented Micro-sampling (In-situ liftout) 
technology provides smooth probe motion. 
Precision end point detection with Mill & Monitor 
mode (M&M) complete with a user friendly template 
makes it a snap to reach your target step by step, 
picture by picture 

Legendary Hitachi reliability and performance 
in one integrated system.

JUST DUE’T•Hitachi Focused Ion and Electron Beam System
nanoDUE’T NB5000

3D Pillar Observation

Mill and Monitor: 
SEM Acquisition while 
FIB Milling

Slice thickness: 10µm

Contents

Feature Article 
 10 The Otto Scherzer Memorial Symposium on Aberration-Corrected
   Electron Microscopy
   David J. Smith and Uli Dahmen

Instrumentation 
 14 Challenges and Opportunities for Focused Ion Beam Processing
   at the Nano-Scale
   J. Gierak, B. Schiedt, D. Lucot, A. Madouri, E. Bourhis, G. Patriarche, 
   C. Ulysse, X. Lafosse, L. Auvray, L. Bruchhaus, and R. Jede

 18 New Ion Probe for Next Generation FIB, SIMS, and 
   Nano-Ion Implantation   
   N. S. Smith, P. P. Tesch, N. P. Martin, and R. W. Boswell

Biological Applications 
 24  New Method to Quantify Angiogenesis in vivo Using
   Multi-photon Imaging
   B. J. Herron, J. S. Smith, and R. W. Cole

 28  Benefi ts of Microwave-Assisted Processing Go Beyond 
   Time Savings   
   Richard T. Giberson and Mark A. Sanders 

Materials Applications
 34  Embrittled Ancient Silver and Iron Objects and Their Conservation   
   Russell Wanhill

 40  Low-Energy Focused Ion Beam Milling Provides Reduced Damage
   During TEM Sample Preparation
   Laurent Roussel

Microscopy Education 
 46 Design and Implementation of a Practical, Hands-On 
   TEM Short Course
   Alan Nicholls and Elaine Schumacher

Departments

Volume 17     Number 5     2009 September

About the Cover

Four TEM lattice images of a gold 
nanobridge connecting two grains. 
Single atoms can be seen at the 
edges. 

See article by Smith and Dahmen.

58 Industry News
62 NetNotes
71 Dear Abbe
72 Opinion
74 Index of Advertisers

  5 Editorial
  6 Carmichael’s Concise Review
52 Microscopy Pioneers
56  Microscopy 101

https://doi.org/10.1017/S1551929509000467  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929509000467


5 nm

Background image: Split-ring resonator array with a critical dimension of 120nm, 

prepared directly by FIB. Image is darkened for artistic impression.
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Electron tomo graphy 
enables 3D visualization 
of nanonetworks. Such 
as this polymer solar cell 
material

Solutions for applied 
Materials Research
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reaction chamber in the 
TEM
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Split-ring resonator 
array with a critical 
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prepared directly by FIB

3D NanoCharacterization
discover down to the atomic scale

in situ NanoProcesses
experiment down to the atomic scale

3D NanoPrototyping
create down to the nanoscale
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