
EDAX has partnered with a sister company within AMETEK
to provide a 3D solution for EDS data that performs both
imaging and analysis operations within the same package.  Our
partner created its 3D software to be both a visual and analytical
tool for interpretation of Atom Probe Tomography (APT) data.
EDAX is using their extensive 3D imaging experience to
provide the best 3D tool for EDS data.  The developers have
extended the source of typical 3D EDS data sets from simple
elemental maps to full spectral imaging data sets for each FIB
slice. When sub-sets of the data are extracted for interpretation,
a complete spectrum is also extracted, from which full
quantification can be performed.  In this way, the most
comprehensive visual and analytical interpretation of 3D EDS
data can be performed.

Examples
A number of displays for a few samples are provided which
illustrate a few of the capabilities of the new 3D EDS system.
The first example is from a CdTe multilayer structure.  The
display (Figure 1) is a hybrid that shows Cd-L as magenta dots,
S-K as an orange volume and O-K as a blue transparent

volume.  Note the sharp interface between each of the volumes.
From this data, a cumulative linear composition profile
(proxigram) is created (Figure 2), which shows the elemental
distributions normal to the O-K interface.  The same sharp
profile is observed in this plot as seen in the visual display.

Introduction 
EDS in a Scanning Electron Microscope (SEM) was primarily designed for spectral acquisitions and composition quantification
of important sample features.  However, it has been used to map the elemental distributions of elements for decades.  The EDS
system controls the electron beam scanning over an area of interest and collects all of the X-rays for each pixel.  It then extracts
those elements with a high intensity or those selected by the user to provide a map image for each element.  This provides the
analyst with results to understand the 2D spatial distribution of the elements within the sample.  Modern analysis techniques
enable the analyst to examine the X-ray data for unique elemental mixtures and/or phases and provide the phase distributions.

A focused ion beam (FIB) can be employed to remove material from the sample.  Most times the operation is used to
cross-section a defect and provide a depth image through the feature.  Another method of analysis includes the removal of a
thin slice of material over a large area to expose a new surface.  In this way, a series of image slices can provide results for the
understanding of the 3D nature of the feature.  EDS analyses can be performed on each slice to provide a number of elemental
image maps.  The number of slices can be small (<5), but modern automatic collection schemes can provide a high number of
slices (>50).  The volume of EDS data for so many slices within these analyses can make interpretation difficult and time
consuming. In addition, understanding the true 3D morphology of the material from the series of 2D slices can be problematic.

A more practical method of understanding and interpreting the elemental data slices is to accumulate and visualize the data as
a 3D volumetric display.  The ability to rotate, zoom, and isolate key features aids in the interpretation.  Previous 3D visualization
software packages have focused on taking a stack of image slices and producing a 3D volume.  Elemental maps could be
displayed simultaneously by color coding according to intensity.  The usual rotate/tilt/zoom functions designed for simple
images were adapted for elemental maps, but provided little additional interpretive information.
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Figure 1. A hybrid showing Cd-L X-rays as magenta dots, S-K X-rays as an
orange volume, and O-K X-rays as a blue transparent volume.



The next example shows the distribution of all of the X-rays
with a rare-earth modified steel sample.  Figure 3 shows the
typical 2D elemental maps of the primary elemental lines.
Interpretation using the individual slices is very difficult
because of the spatial overlap of all of the elemental
contributions and the difficulty in mentally combining the
areas.

Figure 4 shows the 3D distribution of all of the X-rays as dots.
Because there is so much information displayed at once,
interpretation is complex.

A preferred method is to place iso-concentration surfaces
through the volume and only select a limited number of
elements.  In Figure 5, only the Nd-L enriched regions are
shown.  Note the distinct shape of each isolate particle.

A cumulative spectrum is automatically provided for the whole 

data set (Figure 6).  However, interpretation of the structure
depends on understanding the spectrum of individual particles.
These capabilities are shown in the spectra in Figure 7, which
shows that the particle contains a significant enhancement of
Nd-L and Pr-L compared with the average material.
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Figure 2. A proxigram showing the elemental distributions normal to the
O-K interface.

Figure 3. The typical 2D elemental maps of the primary elemental lines of a rare-earth modified steel sample.

Figure 4. The 3D distribution of all of the X-rays as dots.

Figure 5. A 3D distribution showing only the Nd-L enriched  regions.

Figure 6. A cumulative spectrum automatically provided for the whole data
set.

Figure 7. Shows that the particle contains a significant enhancement of Nd-L
and   Pr-L compared with the average material.



In Figure 8, a cumulative linear composition profile
(proxigram) is created around particle 2, which shows the
elemental distributions normal to the Nd-L interface.  As
expected, the Fe-K contribution decreases and the Nd-L and
Pr-L contributions increase inside the particle.

It is also possible to define a sub-volume within the data set.
In this instance (Figure 9), a cylindrical volume is selected and
oriented.

A 1D composition profile (Figure 10) is derived from slices
within this shape to provide a simple profile across the major
particle in the analysis.  As expected, the same elements are
segregated as observed previously. Also note the sharpness of
the interface between the matrix and the particle.
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Figure 8. A cumulative proxigram created around particle 2, showing the
elemental distributions normal to the Nd-L interface.

Figure 9. A cylindrical volume of a defined
sub-volume within the data set.

Figure 10. A 1D composition profile derived from slices within the
cylindrical shape to provide a simple profile across the major particle in the
analysis.

Conclusion
Recent increases in the speed and quality of EDS
hardware has opened the door to performing full 3D
analysis of materials in an effort to increase our
understanding of microstructures and material properties.
TEAM™ 3D IQ takes 3D analysis to the next level by
moving beyond basic visualization and enabling full
quantification of 3D renderings.  By utilizing the power of
TEAM™ EDS to quantify your 3D data, you can add
another dimension to your material understanding.
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