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EDAX NEWS

APEX™ Software Now Available with the Element
and Octane Elect EDS Systems

The latest release of the EDAX APEX™ software is
now available with both the Element and Octane Elect
Energy Dispersive Spectroscopy (EDS) Systems.
APEX™ is a user-friendly 64-bit software program that
allows for the collection and analysis of EDS data and
the compositional characterization of materials. The
software platform was designed to ensure high-quality,
accurate results as quickly and efficiently as possible.

Figure 1. APEX™ user interface.

APEX™ features an easy-to-use, intuitive user
interface, making operation simple for users of all
levels. Data can be acquired, and reports can be
generated in as little as one mouse click. The automated
functions in APEX™ make routine tasks quick and easy
to perform.

The software is customizable, allowing for different
color schemes to match the Scanning Electron
Microscope (SEM) software or can be chosen according
to the user’s preference. The data windows are modular
and can be resized and arranged according to
requirements and the display configuration options can
also be tailored to the user.

APEX™ allows users to work simultaneously in Live
and Review modes. A spectrum, linescan, or map can
be collected, while users work with existing data and
generate reports, increasing productivity, saving time,
and increasing efficiency.
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Data is easily interpreted with live-time features. Live-time spectrum
display with Element ID shows which elements are found in the
analysis. Live-time dynamic element editing provides the most accurate
and efficient analysis, while live-time quantification values are shown
together with charts or graphs for easy understanding of the measured
composition.

The latest release of the APEX™ software includes several new
features.

Advanced Reporting
Using the Advanced Reporting function, users can now generate reports
directly from APEX™ Live mode for efficient data workflow. A report
designer provides flexible and customizable templates for the
presentation of images, spectra, quantification results, text, logos, and
sample information. Automatic report generator mode creates reports
immediately at the completion of data collection.

Dynamic Element Mapping
Dynamic Element Mapping gives users the ability to add or remove
elements in Mapping and Linescan modes to show only the elements
they are interested in. Elements, element lines, and user selected regions
of interest can be easily edited during map collection.

CompoMaps
CompoMaps give users the live net mapping capability to separate
elemental contributions from overlapping peaks into individual element
maps for more accurate representations of EDS maps (Figure 3).

Drift Correction
APEX™ Advanced includes Drift Correction in the Spectrum,
Linescan, and Mapping modes for quality data in all collection modes
(Figure 2). Drift parameters are automatically set for easy operation and
correction frequency is adjusted dynamically based on drift magnitude
for robust correction performance. Users also have the option to save
drift images and define reference areas manually.

Figure 3. CompoMap showing separated P K and Zr L overlapping peaks.

Spectrum Match
The optional Spectrum Match function, together with the Smart
Materials and Minerals Library option, enable users to match a collected
unknown spectrum to a library of reference spectra. The unknown
spectrum is compared to a group of potential candidates, reducing the
complexity of finding discrepancies and similarities between spectra.
Users can also create their own spectrum libraries. The Smart Materials
and Minerals Library includes 150 entries of common metal standard
alloys and minerals.

The ease-of-use, flexibility, and customization of the APEX™ software
platform give users all the tools they need to increase efficiency and
produce fast, accurate results from their EDS analysis.

Figure 2. Drift Correction view panel.
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Step Size Selection for EBSD Mapping
The process of setting up the acquisition of an Electron Backscatter
Diffraction (EBSD) scan is relatively easy, but it does require the
selection of certain parameters that are influenced by the goals of the
materials characterization work. One example is scan step size.
Typically, EBSD data is collected using a sampling grid, and the user
must specify both the size of this grid (horizontally and vertically) and
the spacing between measurement points, which is termed the step
size. The combination of these parameters determines the total number
of acquisition points for a given scan. The number of points in a scan
obviously plays a strong role in the time required to collect this data.

The step size selection defines the spatial resolution for a given scan.
This is an important point, as the spatial resolution of the technique is
often smaller than the selected step size. While it would be possible to
always set the step size at the spatial resolution for EBSD, this would
often be impractical as the total number of collected points would be
prohibitively large. For example, a 1 mm x 1 mm scan area with a 25
nm step size (an approximation of the spatial resolution of EBSD)
would result in 1.6 billion measurement points (using a square sample
grid). At 1,500 indexed points per second. This scan would require 12
days to collect, which is longer than most users can tolerate. Selecting
an appropriate step size helps to optimize data collection time and
characterization.

A simple metric to consider when defining the step size is the ratio of
the average grain size to the selected step size. As a general rule of
thumb, a 10:1 ratio provides a nice balance between the number of
total grains measured and the number of points per grain. The number
of grains measured is determined by the scan area and the grain size,

a)

b)

c)

d)

Figure 1. Grain maps showing step sizes of a) 250 nm, b) 500 nm, c) 1 µm, and 100
nm.

Figure 2. Grain size distributions for each ratio demonstrating that the correct grain
size distribution is determined with each ratio.

but the number of points per grain is determined by the step size.
Having a statistically significant number of grains is important for
quantitative texture and grain size analysis, while increasing the
number of points per grain helps to better describe the grain size and
shape, as well as any internal grain microstructure. Setting this ratio
involves an initial estimate of the grain size. This can be achieved
either through visual examination of a Scanning Electron Microscope
(SEM), forward scatter detector, or PRIAS™ image of the
microstructure, or by collecting a quick EBSD scan.

In this example, a quick EBSD map indicated the average grain size
for this Aluminum thin film was ≈2.5 µm. A horizontal field width of
100 µm was selected to place ≈ 1,000 grains in the analysis area, which
is a good baseline number for the number of grains to analyze. A step
size of 250 nm was selected to provide the 10:1 ratio. Additional scans
with ratios of 5:1 (500 nm steps), 2.5 (1 µm steps) and 25 (100 nm
steps) were collected for comparison. Figure 1 shows grain maps,
where grains with a misorientation greater than 5° were detected and
randomly colored to show morphology and grain boundaries were
colored white. The 5:1 and 2.5:1 ratio maps appear pixelated, while
the level of detail does not appear to significantly improve between
the 10:1 and 25:1 ratio maps. Grain size distributions for each ratio in
Figure 2 demonstrate that the correct grain size distribution is
determined with each ratio. Of course, if the shape of the grain size
distribution changes for other materials, the step size selection may
need to be adjusted.
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Trace Mineral Analysis in Biological Materials with EDAX
Octane Elect and APEX™

Analytical instrumentation in Life Sciences is one of the fastest
growing laboratory tool markets with nearly 5% growth rate in 20171.
Microscopy techniques provide valuable information about the
physical and morphological characteristics of organic and inorganic
materials. Spectroscopic microanalysis techniques and applications
have traditionally lagged behind microscopic imaging due to the
challenges of low energy analysis but are now gaining similar
momentum with valuable new discoveries in this field of science.

Environmental scientists are finding that chemical contaminants in
water affect marine wildlife in unexpected ways. For example, stain
repellents for carpets and nonstick coatings on food packaging can
flow into bodies of water and are resistant to breakdown in the
environment. These chemicals have been shown to accumulate in the
tissues of sea turtles who eat filter feeder mollusks such as mussels2.
“These emerging chemical contaminants, or ECCs, are not necessarily
all new substances. But with improved detection technologies, their
unexpected potential impacts on the environment and human health
are just now coming to light.”

Advancements in Energy Dispersive Spectroscopy (EDS) detector
technology play an important role in the ability to study challenging
applications in life sciences. Specifically, the Silicon Nitride window
is nearly ten times thinner than the older polymer window, which
improves the detection sensitivity for low energy X-rays such as
nitrogen (N), oxygen (O), and fluorine (F). These low energy elements
are main components in biological tissue and also in toxic
perfluorinated compounds (PFCs) in nonstick materials.
A recent analysis of igneous rock, the main constituent of oceanic

Figure 2. Shows an elemental X-ray map with
variations in the main constituents, calcium in
yellow and carbon in pink, indicating the differing
areas of shell and tissue material. 150X
magnification and 45 minute collection time with
drift correction.

crust, shows that fluorine can be detected in minor concentrations
in the 2% range within about 10 seconds of spectral acquisition
(Figure 1). Under similar conditions, minimum detection limits of
better than 0.5% F can be achieved.

An analysis of the components of marine-life shell is also important
as a means of investigating alternative “green” materials in
construction infrastructure. Many countries depend upon aquaculture
as a main source of animal protein, yet 75-90% of the food source is
non-edible shells, which are discarded into the environment3. This can
lead to undesirable consequences such as decreased oxygen levels in
the water, or a foul smell in landfills. Therefore, analyzing the shells
for unexpected chemical compounds before these materials are put
back into the environment as construction materials is important.

P Ka

C Ka

Ca Ka

O Ka
F Ka

Si Ka

Figure 1. Igneous rock makes up most of the earth’s ocean crust, and naturally occurring fluorine is rapidly detected with an EDAX Octane Elect Silicon Drift Detector (SDD)
with Silicon Nitride window.
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Figure 3. The inside of a mussel shell at 500X magnification shows additional detail of the shell morphology and spectral analysis shows <50 eV resolution for C, N, and O. Trace
level peaks of several minerals have concentrations lower than 1% by weight.

A Scanning Electron Microscope (SEM) analysis of calcium carbonate
in mussels from Brazil, showed that the CaCO3 from oyster and
mussel shells are similar in chemistry to commercial CaCO3, which
makes ground up mussel shells a viable construction material
alternative.

The present SEM EDS map in Figure 2 shows that the inside of a
commercially available mussel from the US has variations in carbon
(C) and calcium (Ca) intensities, with more carbon and oxygen (not
shown) in the darker areas of the shell. Spectral analysis (Figure 3)
shows that nitrogen is also present in these areas, which indicates there
are likely remnants of a thin layer of tissue membrane. Of particular
note is the high resolution clearly separating the low energy peaks, C,
N, O, collected at 10 K CPS and 125 eV MnK resolution and 47 eV C

resolution. The analysis shows no fluorine peak, which would indicate
PFC uptake at any level within the EDS detection limit. Quantitative
analysis (Figure 4) shows trace amounts of several minerals, and
confirms lack of fluorine.

Advancements in elemental detection for low energy X-ray
microanalysis have uncovered new applications of SEM EDS in the
Life Sciences. Thin Silicon Nitride window technology and high
performance resolution at all conditions mean that even trace amounts
of materials in biological tissue can be detected. The EDAX Octane
Elect Super SDD paired with APEX™ software streamlines collection
of spectra, quantification, and maps for data collection within minutes
for the best in productivity.
References
1

2
3
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Figure 4. Shows the live-time quantitative analysis with APEX™ software, collected
from the inside of a mussel shell with several trace minerals, but confirms there is no
fluorine in the shell.
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2018 Worldwide Events
April 10-11
EBSD 2018, UK
April 10-13
Analytica 2018
April 24-30
INTERM
April 30-May 2
FIB SEM Meeting

EVENTS AND TRAINING
May 1-3
Ceramics Expo
May 4
Minnesota Microscopy Society Spring Symposium
May 16-18
Southeastern Microscopy Society (SEMS)
May 23-25
EBSD 2018

Plymouth, United Kingdom
München, Germany
Ölüdeniz, Turkey

Hamilton, Ontario

Cleveland, OH
St. Paul, MN

Columbia, SC
Ann Arbor, MI

Please visit http://www.edax.com/news-events/conferences-tradeshows for a complete list of our conferences and tradeshows.

2018 Worldwide Training

To help our present and potential customers obtain the most from their equipment and to increase their expertise in EDS microanalysis, WDS
microanalysis, EBSD/OIM™, and Micro-XRF systems, we organize a number of Operator Courses at the EDAX facilities in North America,
Europe, Japan, and China.

EUROPE

JAPAN

EDS Microanalysis

EDS Microanalysis

TEAM™ EDS

June 18-20
September 24-26
November 12-14

Weiterstadt#
Weiterstadt*
Weiterstadt#

EBSD OIM Academy
September 26-28
November 14-16

Weiterstadt*
Weiterstadt#

June 18-22

Weiterstadt#

TEAM™ Neptune (EDS & WDS)
TEAM™ Pegasus (EDS & EBSD)
September 24-28
November 12-16

Weiterstadt*
Weiterstadt#

June 20-22

Weiterstadt#

TEAM™ WDS

*Presented in English
#Presented in German

June 14
July 12
April 12
October 18
November 15

Genesis

Tokyo
Osaka

TEAM™ EDS

OIM School

April 23-24
May 9-10
June 19-20
July 4-5
August 21-22
September 26-17
October 19-20
November 1-2

Osaka
Tokyo
Osaka

Tokyo
Tokyo
Osaka
Tokyo
Tokyo
Tokyo
Tokyo
Tokyo

Please visit http://www.edax.com/support/training-schools for a complete list and additional
information on our training courses.

NORTH AMERICA

EDS Microanalysis
May 14-18
September 11-13
December 11-12

Mahwah, NJ
Mahwah, NJ
Mahwah, NJ

June 19-21
October 23-25

Mahwah, NJ
Draper, UT

EBSD OIM Academy

XRF

May 22-24

Mahwah, NJ

CHINA

EDS Microanalysis

June 5-7
September 4-6
December 4-6

Shanghai
Shanghai
Shanghai

June 26-28
September 11-13
December 11-13

Shanghai
Shanghai
Shanghai

TEAM™ EBSD OIM Academy

Visit edax.com for the latest news and up-to-date product information.

7
EMPLOYEE SPOTLIGHT

(left to right): David Jr., Kara, David, Shamra, and Lily Durham.

David Durham

David joined EDAX in August 2017 as the Western Region Sales
Manager in the United States. His duties include nurturing
relationships with and selling products to current and future
customers in California, Nevada, Oregon, Washington, Idaho,
Montana, Wyoming, North Dakota, South Dakota, and Alaska.

Prior to EDAX, David worked at Bruker Corporation for 15 years.
He served as a manufacturing manager and then a sales manager in
the Nano Surfaces Division. David’s focus was on atomic force
microscopy, however he also dealt with 3D optical profiling and
tribology. In 2003, he earned a Bachelor of Science degree in
Electrical Engineering from the University of California, Santa
Barbara.

David and his wife, Shamra have been married since 2010. They
have three children, two daughters, Kara (six) and Lily (four) and a
son David Jr. (one). In his spare time, David enjoys spending time
with his family, playing the piano, reading science fiction, killing
crabgrass, playing video games, and fixing appliances. His other
hobbies include, snowboarding, learning to speak Chinese, and
watching the Los Angeles Chargers win.
EDAX Inc.
91 McKee Drive
Mahwah, NJ 07430
Phone (201) 529-4880
E-mail:
info.edax@ametek.com
www.edax.com
Art and Layout
Jonathan McMenamin

Contributing Writers
Jonathan McMenamin
Matt Nowell
Tara Nylese

®2018 EDAX, Inc. All rights
reserved.
No part of this publication
may be reproduced, stored
in a retrieval system, or
transmitted in any form or
by any means without prior
written permission of EDAX
Inc.

(left to right): Emma, Paula, Joél, Gus, and Alexis Echevarria.

Ernesto “Gus” Echevarria

Gus has worked at EDAX for eight years over two stints with the
company. From 1997-2002, he served as the Senior Detecting Unit
Performance Analyst/Group Leader. After a hiatus to pursue other
opportunities, Gus rejoined EDAX as the Manufacturing Engineer
in 2015. Working out of the Mahwah, NJ office, his position requires
him to work with various departments. He is involved in
development phases and new product launches for the operations and
manufacturing teams, as well as performing new production, repairs,
and general aid for the engineering and research & development
departments.

Prior to EDAX, Gus was an Electronics Technician at MRC in
Congers, NY from 1995-97. He entered the CCTV industry in the
aftermath of the 9/11 attacks. From 2002-08, he worked as the Senior
Electronics Technician Lead/Electronic Engineer at PELCO in
Orangeburg, NY. From 2008-14, Gus was a Systems and Project
Engineer at Henry Brothers Electronics/Kratos in Fairlawn, NJ and
spent one year (2014-15) as the Senior Design Engineer at Diebold
before returning to EDAX.

Gus graduated from DeVry Technical School with a Technical
Diploma AS in 1995. In 2010, he received a Bachelor of Science in
Technical Management from DeVry University. He completed his
Master of Science in Information Systems Management at Keller
Graduate School of Management in 2015.

Gus and his wife, Paula have been married for 18 years. They have
three children, Joèl (15), Alexis (13), and Emma (four). In his spare
time, Gus enjoys spending time with his family and friends, repairing
automobiles and working on IT/electronics and DIY projects. Gus
also likes to perform as a DJ and bartender.
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Karlsruhe Nano Micro Facility Laboratory for Micro- and Nanostructuring
Karlsruhe Institute of Technology, Eggenstein-Leopoldshafen, Germany
The Laboratory for Micro- and Nanostructuring is part of the
Karlsruhe Nano Micro Facility (KNMF) at Karlsruhe Institute of
Technology (KIT). The lab consists mainly of material scientists,
physicists, and a large variety of other scientific and technical
professionals interested in alloys, thin films, severe plastically
deformed metals (such as steel), composites and novel battery
techniques, metallic nanoglasses, porous materials, catalysts, and even
biomaterials.

The scientists perform different in-situ and ex-situ experiments, such
as external stress and strain measurements, as well as heating
and cooling treatments, nano-indentation, and electrical and
electrochemical investigations. The synthesized, deposited, or
patterned material are investigated using a variety of analytical
methods, including: X-ray diffraction, spectroscopical methods
(X-ray Photoelectron Spectroscopy (XPS) or Mössbauer
Spectroscopy), electron microscopy, Atom Probe Tomography (APT),
and more. The lab has recently started to perform a combination of
Transmission Electron Backscatter Diffraction (t-EBSD) and APT
analysis. The lab has an EDAX TEAM™ Pegasus Analysis System
with an Octane Super Silicon Drift Detector and a DigiView EBSD
Camera, which is used on their Zeiss AURIGA 60 Focused Ion Beam
Scanning Electron Microscope (FIB-SEM). The Atom Probe Assist
function in the TEAM™ software has been helpful in performing
t-EBSD analysis.

“The EDAX analysis systems that we use are very advanced, versatile,
fast, and reliable, as well as robust and stable and can be used for our
different research issues,” stated Dr. Torsten Scherer. “The results can
for example be combined with analyses produced by our CAMECA
LEAP-APT. The OIM Analysis™ EBSD software is capable of
processing output files from our Nanomegas ASTAR Automatic
Crystal Lattice Orientation Mapping (ACOM) System, which is

Figure 1. Orientation map of a high-pressure
torsion extruded material.1

attached to our Transmission Electron Microscope (TEM). The
combination of fast and stable detectors with very advanced analysis
software was a major point in our decision to buy the EDAX system.”

The laboratory performs nano- and microstructure analysis on
materials to gain chemical and crystallographic information, which is
crucial for the interpretation of the material’s properties. The
information gained from putting materials through different
experiments is essential to understanding the mechanisms taking place
and to predicting the material’s behavior and property changes.

For example, the lab is currently performing different in-situ
experiments (heating, indentation, straining, electrochemical, and
electrical tests) in its TEM and FIB-SEM, in order to modify materials
and measure the response simultaneously. The experiments in the TEM
are of importance, because the study of grain structures during heating
and straining helps the scientists understand principle mechanisms of
grain growth and deformation. To accomplish this, ACOM using
diffraction pattern of transmitted electrons in the TEM and Orientation
Imaging Microscopy (OIM) using Kikuchi patterns of backscatter
electrons in the SEM are used. The lab also conducts synthesis and
deformation on materials to tune their properties.

“These novel materials exhibit outstanding properties, which could be
used in future applications and technologies, ranging from coatings,
microelectronics, sensors, absorbers, improved catalysts to building
material for the aeronautical industry, etc.” said Dr. Scherer.
Reference:
1 Ivanisenko, Yu., Kulagin, R., Fedorov, V., Mazilkin, A., Scherer,
T., Baretzky, B., Hahn, H. (2016) High Pressure Torsion Extrusion
as a new severe plastic deformation process. Materials Science &
Engineering A. 664, 247-256.

Figure 2. Dr. Torsten Scherer in the Laboratory for Micro- and Nanostructuring.

