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At the recent Microscopy and 
Microanalysis meeting, EDAX 
introduced several new products 
into the EBSD product line: the 
Velocity™ Ultra EBSD Detector, 
OIM Analysis™ v9, and Spherical 
Indexing in OIM Matrix™. The 
products offer unique capabilities 
to our users, with exciting new 
functionality for rapidly and 
accurately characterizing 
crystalline microstructures with 
Electron Backscatter Diffraction 
(EBSD).

The Velocity Ultra is the latest 
addition to our successful high-
speed CMOS EBSD detector series. 
The Velocity Ultra is the fastest 
EBSD detector available, with 
acquisition speeds up to 6,700 
indexed patterns per second 
(ipps). Figure 1 shows a combined 
grayscale PRIAS™ center detector 
image with a colored IPF normal 
direction orientation map. This map 
was collected from an additively 
manufactured 316L alloy printed 
via laser powder bed fusion, with 

indexing speeds of 6,700 ipps. One 
advantage of the Velocity Ultra 
compared to earlier cameras 
is that it has a more efficient 
approach to transferring the EBSD 
patterns from the sensor to the 
computer for analysis. This means 
it can collect more data in the 
same acquisition time, effectively 
resulting in an increase in sensitivity. 
TThe collection speeds also mean 
that it collects statistically relevant 
data within a few minutes. 

We understand
       how you see the world.

Figure 1. A combined grayscale PRIAS 
center detector image with a colored IPF 
normal direction orientation map collected 
from an additively manufactured 316L alloy 
printed via laser powder bed fusion at 
6,700 ipps with the Velocity Ultra.
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In the example from Figure 1, approximately one 
million data points were collected in less than three 
minutes. This collection speed makes the Velocity Ultra 
well suited for in-situ and 3D EBSD experiments, where 
time to results is critical, and for standard EBSD work.

Of course, larger datasets result in higher demand 
for computational capabilities for data analysis. OIM 
Analysis v9 aims to address the analytical needs 
resulting from the faster acquisition speeds enabled 
by the Velocity Detector Series. This latest OIM Analysis 
version offers speed improvements across the board 
through optimized orientation math calculations, 
continued multi-threading to take advantage of 
modern multi-core PCs, and improved data input/
output routines. These improvements allow users to 
open files up to 30 times faster, render a map up to 20 
times faster, and create a grain map up to nine times 
faster. This means you can spend less time waiting for 
results and more on seeing and understanding your 
results.

OIM Matrix is a package available within OIM Analysis. 
Currently, OIM Matrix features Dictionary Indexing, an 
alternative to traditional Hough-based Triplet Indexing. 
With Dictionary Indexing, it creates a simulated EBSD 
master pattern using dynamic diffraction models to 
describe the EBSD pattern over all of the orientation 
space. It represents this master pattern on a sphere. 
OIM Matrix combines the master pattern with the 
system geometry to produce representative EBSD 
patterns for all orientations with a defined orientation 
resolution. Dictionary Indexing then compares each 
experimental pattern collected during a scan to 
all the patterns in the dictionary. The pattern and 
corresponding orientation of the best-fit match are 
then selected for each point. Dictionary Indexing 
offers the advantage that it can reliably index 
patterns of poorer quality compared to traditional 
Hough indexing. However, Dictionary Indexing 
requires pre-calculating the simulated patterns before 

matching and specifying the desired orientation 
sampling.

TThe OIM Matrix package adds an alternative 
approach termed Spherical Indexing. With Spherical 
Indexing, it projects the experimental pattern 
over the master pattern's spherical surface, then 
determines the best-fit location to identify the 
matching orientation. This approach does not 
require a pre-calculated discrete pattern dictionary, 
and the subsequent indexing offers up to 50 times 
improvement in indexing speed relative to Dictionary 
Indexing. To achieve these speeds, Spherical Indexing 
is now optimized to take advantage of modern GPU 
boards. Spherical Indexing can provide indexing 
speeds up to 8,000 points per second on a typical 
PC with Velocity Detectors. Of course, several 
factors influence the speed, including the PC and 
GPU specifications, the EBSD pattern resolution, 
and the crystallographic symmetry of the material 
of interest. Typically, OIM Matrix performs well with 
both Dictionary Indexing and Spherical Indexing with 
pattern resolutions down to 60 x 60 pixels, less than 
traditional Hough Indexing. You can also use larger 
pixel-resolution images. To add, Spherical Indexing 
offers an orientation refinement feature, which 
reduces the discrete sampling effects of the dictionary 
approach and allows for precise characterization of 
deformed materials. Spherical Indexing provides the 
performance of Dictionary Indexing at much faster 
rates.

Figure 2 shows the results of Spherical Indexing on a 
nickel alloy test sample, with these images showing 
the IPF orientation map for each test. For these tests, 
the noise level of the EBSD patterns was intentionally 
increased to reduce traditional Hough indexing 
performance, as shown in Figure 2a. The speckling in 
this map results from inconsistent band detection due 
to the low signal-to-noise ratio (SNR) of the acquired 
EBSD patterns.

Figure 2. IPF orientation maps from a nickel alloy test sample. a) The noise level of the EBSD patterns was intentionally increased to reduce 
traditional Hough indexing performance. b) The same EBSD patterns were analyzed using Spherical Indexing with orientation refinement.

a) b)
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Figure 2b shows the same EBSD patterns analyzed 
using Spherical Indexing with orientation refinement. 
The microstructure is clearly resolved, and 
deformation gradients are observed within some 
grains. 

Figure 3 shows an example with EBSD patterns of 
even lower SNR values. Figure 3a is the original IPF 
orientation map obtained using Hough indexing. This 
data appears generally random. Figure 3b depicts 
the results after processing with Spherical Indexing. This 
image shows the general microstructural information 
but still exhibits significant noise. The results after 
processing with NPAR™, another unique approach 
EDAX offers to improve the SNR of the EBSD patterns 
through local pattern averaging, are shown in Figure 
3c. These results are similar to the results from Spherical 
Indexing. Figure 3d illustrates the results obtained by 
combining both NPAR and Spherical Indexing. With 
this approach, the microstructure is more clearly 
defined, with results comparable to the results in Figure 
2b obtained with higher SNR patterns. This example 
shows how OIM Analysis has a range of tools available 
to improve indexing performance, including NPAR 
and Spherical Indexing. These tools can be efficiently 
applied by targeting only those points with lower 
confidence index values.

With the addition of the Velocity Ultra to the Velocity 
Camera Series, EDAX now offers the fastest EBSD 
detector available and a wide range of detectors 
to fit the requirements of different laboratories 
worldwide. The performance of OIM Analysis v9 
allows faster and more efficient analysis of the larger 
datasets that can be easily obtained with the Velocity  
Detectors. The introduction of Spherical Indexing 
into the OIM Matrix module makes this exciting new 
approach to analyzing EBSD patterns easily accessible 
to users through the OIM Analysis user interface and 
provides improved indexing results. These products 
offer exciting new performance benchmarks for 
our customers that can be used to enhance their 
crystallographic microstructure analysis.

Figure 3. IPF orientation maps from the nickel alloy test sample in Figure 2. a) The original IPF orientation map was obtained using Hough 
indexing. b) The results after processing with Spherical Indexing. c) The results after processing with NPAR. d) After combining NPAR and 
Spherical Indexing, the results clearly define the microstructure.

a) b)

c) d)
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Instruments used
Octane Elite EDS Detector Series and APEX™ Software for EDS

Background
Energy Dispersive X-ray Spectroscopy (EDS) is a critical tool 
for the electronics industry in research and development 
and quality control environments, where elemental 
mapping is used to visualize the distribution(s) of dielectric 
layers and electrical contacts within individual devices of 
integrated circuits. However, many of the materials that 
are used in the construction of electronic devices and their 
electrical interconnects have, traditionally, been thought to 
be difficult to map by EDS. This is due to the inability of EDS 
detectors to resolve important characteristic X-ray peaks, 
such as Si K, Ta M, and W M (energies 1.740, 1.709, and 1.774 
keV, respectively).

Materials and methods
TThe energy resolution of commercially available EDS 
detectors varies by model but is typically 123† – 130 eV. 
Consequently, EDS spectra of samples containing Si, Ta, 
and W suffer from severe peak overlap. Nevertheless, when 
operating at the specified energy resolution, mathematical 
deconvolution techniques can be used to separate the 
individual elemental peaks. However, to capture elemental 
maps of sufficient signal-to-noise ratio in an acceptable 
time, high input count rates are preferred—operating 
conditions that can be far from those at which a detector's 
energy resolution is specified. Many other detectors suffer 

from reduced energy resolution at high count rates and 
can no longer separate Si and W, even with spectral 
deconvolution methods (Figure 1). However, the resolution 
stability1 of an Octane Elite Super EDS detector is 10x better 
than other detectors, enabling clear separation of Si and W 
in elemental maps captured from a semiconductor sample 
(Figure 2).

Summary 
Distinct distributions of silicon and tungsten were revealed 
in a semiconductor device when mapped with an Octane 
Elite Super EDS Detector. A resolution stability 10x better than 
other systems provides the most accurate representation of 
elemental distributions in the shortest time.

† Available as an option on Octane Elite Super EDS Detectors; 125 eV as 
standard. 
1 Resolution stability is a metric that describes the ability of an EDS detector to 
maintain energy resolution at high input count rates and is given by:  
Resolution stability = Resolution at specification conditions / Resolution at 
input count rate

EXPERIMENT BRIEF

Accurate elemental mapping of semiconductor devices – 
Separating 'overlapping' peaks

Figure 1. Silicon (green) and tungsten (red) elemental maps of an 
integrated circuit. In other systems, an inability to separate silicon 
and tungsten signals gives incorrect results, with silicon and tungsten 
showing similar distributions. With the Octane Elite Super EDS Detector, 
the silicon and tungsten distributions are resolved clearly. The sample 
cross-sections were prepared by a Gatan Ilion® II ion milling system.

Figure 2. The Octane Elite EDS Detector Series shows a 10x 
improvement in resolution stability at 500,000 input counts per 
second compared to other EDS detectors.
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Introduction

Lithium-containing compounds and alloys are critical 
to many key technologies of the twenty-first century, 
from Li-ion batteries used to power mobile electronic 
devices and cars to lightweight structural alloys. 
Progress in these fields has been remarkable, given 
the lack of a method to determine lithium content 
at the microscale. Commonly, energy dispersive 
X-ray spectroscopy (EDS) in the scanning electron 
microscope (SEM) is employed for microanalysis. 
However, this has not been possible for elements with 
atomic number (Z) < 4 as the characteristic X-rays 
emitted (e.g., LiK at ~55 eV) are easily attenuated 
by the sample or the presence of an oxide layer 
or contamination and require the use of highly 
specialized detectors. Even so, a limit of detection of 
~20 wt. % Li and the inability to perform quantitative 
measurements due to the dependence of the 
fluorescence yield on the Li bonding state present 
significant issues [1]. More recently, it has been 
suggested that elemental Li maps captured with 
these detectors are unreliable [2].

However, quantification of Li in the SEM was 
demonstrated recently by researchers at LKR/AIT using 
a composition by difference method using EDS and 
quantitative backscattered electron imaging (qBEI) 
[3, 4]. EDS analysis was used to quantify elements Z = 
4 – 94, while qBEI was used to determine the mean 
atomic mass (the qBEI signal being a function of 
atomic number for Z = 1 – 94). The fraction of light 
elements (Z = 1 – 3) was calculated and assumed to 
be Li, given the MgLi alloy analyzed. Using this lithium 
by composition by difference method (Li-CDM), 
detection of < 5 wt. % Li was demonstrated with 
acceptable accuracy (~1 wt. %).

Gatan and EDAX are commercializing this technique 
and, in August 2022, announced the Cipher System 
that integrates the EDAX Octane Elite or Elect 
Super EDS Detectors with the Gatan OnPoint™ 
backscatter electron detector and a composition-
by-difference module for DigitalMicrograph® software 
to quantitatively measure the lithium composition 
of a sample. In this article, we assess the accuracy 
of Li-CDM in a range of non-metallic materials and 
describe the latest results using Cipher to analyze the 
lithium content in a stoichiometric lithium aluminate 
and a lithium nickel manganese cobalt oxide powder 

commonly employed in cathode materials of Li-ion 
batteries.

Materials and methods

Quantitative backscattered electron measurements 
were recorded from 55 samples (Micro-Analysis 
Consultants Ltd) using Cipher. The samples included 
elemental, mineral, semiconductor, and alloy 
materials and ranged in atomic number from 4 to 83. 
The samples were mechanically polished and coated 
with a 2.0 nm thick carbon layer to avoid charging in 
the SEM using a PECS™ II coating system.

Quantitative lithium analysis using Cipher was applied 
to two samples that are available commercially—a 
high purity (>99.99 %) LiAlO2 (100) crystal substrate and 
a powder form of Lithium Nickel Manganese Cobalt 
Oxide (NMC) with nominal Ni:Mn:Co ratio 8:1:1 and 
5.7 wt. % Li (approximately 25 at. %). 

The samples were prepared by broad beam argon 
milling using a Gatan Ilion® II or PECS II polisher and 
coated with a 2.0 nm thick carbon layer to avoid 
charging. Before sample preparation, the NMC 811 
powder sample was embedded in epoxy to form a 
solid block. A field emission SEM was used to collect 
EDS and qBEI data at 20 and 25 kV, respectively, 
selected to ensure that all X-ray lines were excited 
efficiently while also providing comparable sampling 
volumes of the signals. Electron backscatter diffraction 
(EBSD) using the Clarity detector was also performed 
on a commercial NMC sample to reveal the crystal 
structure.

Revealing lithium distribution at the microscale with Cipher

Figure 1. The Cipher system recharges your lithium research 
allowing you to perform quantitative analysis of the lithium content 
in a sample for the very first time.
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Results and discussion

Assessing the applicability of Li-CDM to compound 
materials

The qBSE signal as a function of mean atomic number, 
, is plotted in Figure 2 with calculated using the 

modified electron approach of equation (1) (after [5]):

 
   ... (1)

where ai represents the atomic fraction of element i 
and . In line with other publications (e.g., [6]), 
the qBSE signal was fitted to the function: 

 
   ...(2)

where C and q are constants related to the SEM and 
detector settings.

For compounds with     < 40, an excellent fit of the 
experimental data to the exponential function of 
equation 2 was observed with few—if any—outliers. 
However, for materials of    > 40, although the 
experimental data continues to follow the general 
trendline, the increased scatter of the experimental 
data indicates that a large uncertainty would be 
expected in the Li-CDM calculation. Notwithstanding, 
it was confirmed that the Li-CDM is suitable for a wide 
range of metallic and non-metallic samples of < 40.

Evaluating the lithium content of lithium aluminate

Cipher was used to determine the lithium content in a 
lithium aluminate sample. The compositional analysis 
results are summarized in Table 1. The lithium content 
was determined to be 22.6 ± 3.5 at. % (9.5 ± 1.7 wt. 
%); within 2.4 at. % and only 0.9 wt. % of the nominal 
composition 25.0 at. % (10.5 wt. %).

Li Al O
By stoichiometry
At. % 25.0 25.0 50.0

By EDS
At. % - 29.6 70.4

Std. dev. - 1.6 5.1

Li composition-by-difference
At. % 22.6 22.9 54.6

Std. dev. 3.5 1.0 4.0

Evaluating the lithium content of Li-ion battery 
cathode materials

The NMC 811 powder analyzed consisted of 
approximately spherical 'secondary' particles of 5 
– 30 µm in diameter. These secondary particles are 
agglomerates of smaller 'primary' particles that can 
be observed in a crystal orientation map collected by 
electron backscatter diffraction (EBSD) (Figure 3). The 
orientation map captured by the EDAX Clarity EBSD 
Detector reveals primary particles 200 – 2,000 nm in 
size with random crystal orientations and low/no gaps 
between primary particles.

APPLICATION NOTE

Figure 2. Plot of normalized backscattered electron grey levels 
against mean atomic number. The mean atomic number of 
compound materials was calculated using the modified electron 
approach of equation (1). The circles are experimental data, and 
the dotted line is the exponential fit function from equation (3). 

Table 1. Elemental quantification results of LiAlO2 sample.

Figure 3. a) An example secondary electron image and b) 
orientation map of a lithium nickel manganese oxide powder 
sample. 

a) b)
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Quantitative EDS analysis at select locations within 
NMC particles was performed and revealed O, 
Ni, Mn, and Co with little-to-no variation within or 
between particles that were analyzed (Table 2). No 
other elements were found to be present above 
the minimum detection level. The Ni:Mn:Co ratio of 
8.07:1.00:1.01 was determined experimentally and was 
found to be consistent with the nominal 8:1:1 ratio.

Expectation per nominal (at. %)
Li O Ni Mn Co Ni Mn Co
- 66.7 26.7 3.3 3.3 8.00 1.00 1.00

Experimental (at. %)
O Ni Mn Co Ni Mn Co

Spot 1 73.3 21.3 2.7 2.7 7.89 1.00 1.00

Spot 2 74.4 20.3 2.6 2.6 7.81 1.00 1.00

Spot 3 72.8 21.8 2.7 2.7 8.07 1.00 1.00

Area 1 73.0 21.4 2.7 2.9 7.93 1.00 1.07

Area 2 71.7 22.9 2.7 2.7 8.48 1.00 1.00

Area 3 73.2 21.5 2.6 2.6 8.27 1.00 1.00

Mean: 8.07 1.00 1.01

The lithium content from six different NMC particles 
was determined using Cipher; analysis locations are 
shown in Figure 4. The mean lithium concentration was 
determined to be 22.5 at. % (5.7 wt. %) and within ~1.5 
wt. % of the nominal composition value of 7.3 ± 0.3 wt. 
%.

This is a significant step forward in the analysis of 
battery materials as, for the first time, the charge 
state of a cathode material was determined in a 
conventional SEM. Here the ~25 at. % Li corresponds to 
the uncharged battery state.

Summary

The lithium by composition by difference method was 
demonstrated in stoichiometric compound samples. 
The lithium content of a high-purity lithium aluminate 
crystal substrate was determined to be 9.5 wt. % within 
~ 1 wt. % of the stoichiometric value, an accuracy 
similar to previous reports for metallic samples [2].

For the first time, the lithium content of an NMC 
cathode material was determined quantitatively in 
a conventional scanning electron microscope. A 
mean lithium content of 22.5 at. % was measured 
experimentally, corresponding to the uncharged 
battery state in this material. These results validate 
Li-CDM for a wider range of materials, opening 
exciting characterization possibilities in lithiated 
battery materials using Cipher.
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APPLICATION NOTE

Table 2. Quantitative EDS analysis of six NMC particles. Analysis 
positions as shown in Figure 4. 

Figure 4. a) A quantitative backscattered electron image where the greyscale intensity value can be related directly to the mean atomic 
number   ; locations used for quantitative EDS and Li-CDM analysis are indicated. b) A graphical representation of the lithium content of 
the six NMC particles analyzed using Cipher.

a) b)



edax.com

8

Instruments used
Pegasus EDS – EBSD System and APEX™ Advanced Software

Background
For many engineering materials, it is critical to understand 
the relationship between functional properties and a 
material's composition and microstructure. Therefore, 
energy dispersive X-ray spectroscopy (EDS) and 
electron backscatter diffraction (EBSD) in the scanning 
electron microscope (SEM) form essential methods of 
characterization in a material scientist's toolbox. It has 
long been recognized that the simultaneous collection 
and analysis of the EDS and EBSD signals from multiphase 
materials is desirable due to the elimination of ambiguity 
and error in interpretation and a reduction in data 
collection and analysis times by an order of magnitude. 
However, it is often assumed that the experimental 
conditions used for EBSD analysis—a sample tilted to 
70° and high beam currents—preclude quantitative 
composition analysis by EDS. Conventionally, quantitative 
EDS analysis is assumed to require low X-ray count rates 
and a flat specimen at 0° tilt so that all X-rays reaching the 
detector are recorded accurately, and the effect of X-ray 
re-absorption within the sample may be accounted for. This 
lack of quantitative compositional information prevents a 
complete understanding of the data collected from the 
analyzed material.

Materials and methods
The composition of samples as measured at conventional 
EDS geometry (0° tilt) was compared to results collected 

at the EBSD geometry (75° tilt in this case). Quantitative 
analysis of the EDS spectra was performed using EDAX's 
eZAF model, which includes a computed physical model of 
the Bremsstrahlung background (Figure 1) and corrections 
for the change in absorption due to the tilted sample 
geometry. Spectra were collected for 20 s using a 30 mm2 
EDS detector, such as the Octane Elect Plus, installed on 
an FE-SEM operating at 20 kV with a 2.5 nA beam current. 
Experimental conditions were set to be representative of 
those needed to collect high-quality EBSD patterns and 
EDS spectra used for phase identification and precise 
compositional analysis. EDS count rates in the range of 80 – 
100k cps were measured at these conditions.

Mechanically polished samples of Raney nickel (containing 
Al3Ni2 and Al3Ni phases), Titanium 6-4 (6 % Al, 4 % V by 
weight), Inconel 600 (72 % Ni (min.), 15.5 % Cr, 8 % Fe, 1.0 
% Mn, 0.5 % Si, 0.5 % Cu by weight), and hematite (Fe2O3 
with some substitution of Sr for Fe) were analyzed (Figure 
2). In most cases, the root mean square deviation of the 
elemental compositions between the tilted and non-tilted 
spectra was <0.5 %.

Summary 
The Pegasus system provides the most comprehensive 
quantitative materials characterization at the microscale 
with integrated crystallographic and composition analysis of 
complex materials  in minutes rather than hours or days.

EXPERIMENT BRIEF

Precise elemental composition analysis during EBSD measurements

Figure 1. An example EDS spectrum captured in APEX Advanced software 
showing the computed physical background model (blue line) including 
Bremsstrahlung jumps.

Figure 2. Comparison of the accuracy of EDAX's eZAF EDS analytical 
model at the flat and tilted geometries typical for EDS and EBSD analysis, 
respectively.
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MS&T/The Nanotechnology Show/Advanced 
Materials Show 
October 11 – 12 Pittsburgh, PA

ISTFA 
November 13 – 17 Pasadena, CA

Multinational Congress on Microscopy (MCM) 
September 4 – 9 Brno, Czech Republic

Materials Research Society (MRS) Fall 
November 27 –  Boston, MA 
December 2

EVENTS AND TRAINING

2022 – 2023 Worldwide Events
Microscopy Conference (MC2023) 
Febuary 26 –  Darmstadt, Germany 
March 2

Minerals, Metals & Materials Society (TMS) 2023 
March 19 – 23 San Diego, CA

SEMICON China 
March 22 – 24 Shanghai, China

Visit https://www.edax.com/news-events/conferences-tradeshows for a complete list of events. 

2022 Worldwide Training
Europe

APEX EDS 
October 10 – 11  Unterschleissheim* 
November 7 – 8  Unterschleissheim#

APEX EBSD 
October 12 – 14  Unterschleissheim* 
November 9 – 11  Unterschleissheim#

APEX Pegasus (EDS & EBSD) 
October 10 – 14  Unterschleissheim* 
November 7 – 11  Unterschleissheim#

*Presented in German 

#Language to be determined

Japan

EDS Microanalysis (APEX™ EDS) 
October 7   Virtual (Advanced) 
November 11   Virtual (Basic)

China

EDS Microanalysis 
December 6 – 8  Shanghai (ACES)

EBSD OIM Academy 
December 15 – 17  Shanghai (ACES)

North America 

EDS Microanalysis 
November 8 – 9  Virtual

Pegasus (EDS & EBSD) 
October 11 – 14  Virtual

Visit https://www.edax.com/support/training-schools for a complete list and additional information on our training courses. 
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EMPLOYEE SPOTLIGHT

Lynn Xu
Lynn joined Gatan/EDAX as the Digital Marketing 
Specialist in September 2022. Located in Shanghai, 
China, she is responsible for marketing and 
promotional activities and business intelligence for 
Gatan and EDAX in China. Lynn coordinates online 
and offline events and manages promotions via social 
media, email, and the companies' websites.

Before joining Gatan/EDAX, Lynn worked as the 
Educational Manager at LEVEL UP Learning Centre 
Inc. in Vancouver, Canada in 2021. She spent three 
years doing co-op work in Victoria, British Colombia, 
Canada, while earning her degree. In 2020, she was 
a translator at Nevery Inc. Lynn served as a Sales 
Associates at TBooth Wireless (2019) and Artina's 
Jewelery (2018). In 2021, Lynn graduated from the 
University of Victoria with a Bachelor of Commerce.

Lynn enjoys reading novels and watching movies. 
She loves her four-year-old Corgi, Pitao, which means 
peach in Mandarin. Pitao was born in Vancouver and 
traveled to Shanghai with Lynn when she returned 
there last year. Lynn often takes Pitao to off-leash 
parks, and they attend dog parties together. They just 
recently celebrated Pitao's fourth birthday.

Thomas Zhang
Thomas joined Gatan/EDAX as the Southeast 
Regional Sales Manager in September 2022. Based in 
Gainesville, FL, he is responsible for sales and customer 
support in Alabama, Arkansas, Florida, Georgia, 
Louisiana, Mississippi, North Carolina, South Carolina, 
and Tennessee for EDAX and Gatan.

Before joining Gatan/EDAX, Thomas was a Sales 
Account Manager at Bruker Nano Surfaces & 
Metrology from 2017 – 2022. He served as a Senior 
Product Manager at RTEC-Instruments in San 
Francisco, CA, in 2017. From 2013 – 2015, Thomas 
was the General Manager at JPK Instruments AG in 
Shanghai, China. He worked as a Surface Metrology 
Specialist at NewSpec Pty Ltd in Sydney, Australia, 
from 2010 – 2013. Thomas was a Sales Manager at 
Veeco Instruments in Shanghai from 2004 – 2006 and 
held the roles of Commerce Supervisor (2000 – 2002) 
and Sales Engineer (1999 – 2000) at PerkinElmer in 
Shanghai.

Thomas earned a Bachelor of Engineering in 
Chemistry from East China University of Science and 
Technology in 1999. He later received a Master of 
Science in Management from the Warrington Business 
School at the University of Florida in 2007.

Thomas and his wife, Yang Jiang, have been 
married since 2004. In his spare time, Thomas enjoys 
photography, cooking, sports, and travel.


