Enabling world-class research

Flagships: FEI Nova NanoLab 200 DualBeam FIB and the FEI Helios NanoLab
DualBeam FIB

High-resolution scanning electron microscopes with
focused ion beams (FIBs), and energy dispersive
X-ray spectroscopy and electron back scattered
diffraction systems
Contact and information
Nova NanoLab
Electron Microscope Unit (EMU)

With dual high-resolution electron and ion columns, these advanced microscopes offer
a key capability in sub-nanometre-resolution imaging, in high-precision cross-sectioning
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by ion milling, and in elemental and orientational analysis. They also make possible 3-D
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image reconstruction by slice-and-view, script-driven large-scale prototype patterning
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and preparation of thin-foil TEM samples of difficult materials.

The University of New South Wales
Kensington, UNSW 2052
Australia
T: +61 2 9385 4425
F: +61 2 9385 6400
E: emu.enquiries@unsw.edu.au
W: http://srv.emunit.unsw.edu.au
Helios NanoLab
The South Australian Regional
Facility (SARF)
Adelaide Microscopy
The University of Adelaide
Frome Road
Adelaide, SA 5005
Australia
T: +61 8 8303 5855
F: +61 8 8303 4356
W: www.adelaide.edu.au/
microscopy

Scientific Drivers

Another exciting and emerging field in materials

Sub-structure investigation is critically important in cur-

science is the analysis of both microstructure and

rent studies of materials. In many cases, examination

chemical composition of site-specific features in three

of specimens through TEM is limited by the inherent

dimensions. The DualBeam FIB instruments provide

difficulties in specimen preparation, particularly due

a platform to do this, with extensive potential for a

to the hardness of the sample. The nature of the

wide range of advanced scientific and engineering

focused ion beam allows semi-automatic prepara-

applications. The NanoLab DualBeam FIBs enable

tion of electron-transparent sections of these difficult

serial slices, only tens of nanometres thick, to be cut

samples for site-specific TEM investigation. The stages

through a feature of interest, even if it is buried. The

have a spatial precision better than one micrometre,

serially exposed cross-sections can then be imaged by

and sections can be milled in one to two hours. This

field-emission scanning electron microscopy, and the

represents substantial time saving over conventional

recorded dataset of 2-D images processed to generate

sample-preparation methods and allows studies to be

3-D representations of the sample. Elemental analysis

performed on a number of materials for which TEM

in three dimensions can be achieved in the same way

preparation is otherwise tedious and extremely difficult.

by sequential milling of the sample and by mapping the

Examples include surface-treated samples such as

exposed surfaces. FIB milling also allows the prepara-

plated or chemically modified materials and mineral

tion of difficult surfaces for electron backscattered

samples that are functionally graded, having soft and

diffraction of mineral samples to show the crystallo-

hard phases that would differentially polish or thin when

graphic relationships between transformation phases.

prepared by other techniques.
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The ability to mill materials of differing hardness has
made possible the investigation of bio-films on metal
and mineral surfaces. Imaging of beam-sensitive

• Determination of the 3-D relationships of surface
cilia in cystic fibrosis.
• Use of the FIB in forensic science to obtain the

materials at nanometre resolution is also possible by

structural morphology, and elemental composition,

using the low-voltage (e.g., 1–2 kV) capabilities of the

of particles recovered from a crime scene. These

electron-beam column.

data can be useful in assigning a possible source
for this evidence.

Some examples of projects enabled by the DualBeam
FIBs include:

Capabilities and the National Research Capacity

• The preparation of cross-sections through optical

The versatility of the DualBeam FIBs in sample

coatings on ‘glass’ lenses, which have been used

preparation, surface modification and high-resolution

as a defect analysis procedure in conjunction with

3-D microscopy of a large range of materials adds sub-

conventional microtomy.

stantially to the AMMRF’s national research capability.

• Novel 3-D visualisations of material structures, such

Adelaide Microscopy at the University of Adelaide and

as internally oxidised steels or thermally sprayed

the EMU at UNSW, where these two instruments are

surfaces.

housed, both provide easy access to the equipment

• Determination of the preferential orientation of thin-

and technical support staff for all users, making these

film photovoltaic materials, which can be directly

instruments available to all Australian researchers as

related to their efficiency of energy conversion.

part of the AMMRF.
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