
Aberration Corrected Analytical Transmission
Electron Microscopy: A Revolutionary Tool for
Materials Characterization
Aberration corrected analytical transmission electron microscopy (AC-
ATEM) is a revolutionary technique that has emerged as a powerful tool for
characterizing materials at the atomic scale. This book provides a
comprehensive overview of AC-ATEM, from its theoretical foundations to its
practical applications. Written by leading experts in the field, this book
covers all aspects of AC-ATEM, including:
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Image formation and interpretation

Chemical analysis

Applications in materials science, biology, and nanotechnology

AC-ATEM is a valuable tool for researchers in a wide range of disciplines,
including materials science, biology, and nanotechnology. This book
provides a comprehensive overview of the technique, making it an
essential resource for anyone who wants to learn more about AC-ATEM or
use it in their own research.

Principles of AC-ATEM

AC-ATEM is a type of transmission electron microscopy (TEM) that uses a
corrector lens to correct for the aberrations that are inherent in all electron
lenses. These aberrations cause images to be distorted and blurred,
making it difficult to resolve fine details. The corrector lens in AC-ATEM
compensates for these aberrations, resulting in images that are much
sharper and clearer than those obtained with conventional TEM.

The corrector lens in AC-ATEM is a complex optical device that consists of
a series of electrostatic and magnetic lenses. These lenses work together
to correct for the spherical aberration, coma, and astigmatism that are
present in all electron lenses. The result is a beam of electrons that is
focused to a very fine point, allowing for high-resolution imaging.

Instrumentation and Experimental Techniques

AC-ATEM instruments are complex and expensive, but they are becoming
increasingly common in research laboratories. The basic components of an
AC-ATEM instrument include:



An electron gun

A condenser lens

A specimen stage

An objective lens

A corrector lens

A detector

The electron gun produces a beam of electrons that is accelerated to a
high voltage. The condenser lens focuses the beam onto the specimen.
The specimen stage holds the specimen in place and allows it to be tilted
and rotated. The objective lens focuses the beam onto the detector. The
corrector lens corrects for the aberrations in the objective lens. The
detector converts the electrons into an image.

AC-ATEM experiments are typically performed in a vacuum chamber. The
specimen is placed on a thin carbon film and inserted into the chamber.
The electron beam is then focused onto the specimen and the image is
recorded on a detector.

Image Formation and Interpretation

The images formed by AC-ATEM are much sharper and clearer than those
obtained with conventional TEM. This is because the corrector lens
corrects for the aberrations that are inherent in all electron lenses. The
resulting images have a higher resolution and allow for more detailed
analysis of the specimen.



The interpretation of AC-ATEM images can be complex, but there are a
number of resources available to help researchers learn how to do this.
There are a number of textbooks and articles that provide detailed
explanations of the principles of AC-ATEM image formation. There are also
a number of software packages that can be used to process and analyze
AC-ATEM images.

Chemical Analysis

In addition to imaging, AC-ATEM can also be used to perform chemical
analysis of specimens. This is done by using a technique called energy-
dispersive X-ray spectroscopy (EDS). EDS detects the X-rays that are
emitted by the specimen when it is bombarded with electrons. The energy
of the X-rays is characteristic of the element that emitted them, so EDS can
be used to identify the elements that are present in the specimen.

EDS is a powerful tool for chemical analysis, but it is important to note that
it is not a quantitative technique. This means that EDS cannot be used to
determine the exact concentration of an element in a specimen. However,
EDS can be used to identify the elements that are present in a specimen
and to get a general idea of their relative concentrations.

Applications in Materials Science, Biology, and Nanotechnology

AC-ATEM is a valuable tool for researchers in a wide range of disciplines,
including materials science, biology, and nanotechnology. In materials
science, AC-ATEM can be used to study the structure and properties of
materials at the atomic scale. This information can be used to develop new
materials with improved properties.



In biology, AC-ATEM can be used to study the structure and function of
cells and organelles. This information can be used to understand how cells
work and to develop new treatments for diseases.

In nanotechnology, AC-ATEM can be used to study the structure and
properties of nanomaterials. This information can be used to develop new
nanotechnologies with improved applications.

AC-ATEM is a revolutionary technique that has emerged as a powerful tool
for characterizing materials at the atomic scale. This book provides a
comprehensive overview of AC-ATEM, from its theoretical foundations to its
practical applications. Written by leading experts in the field, this book
covers all aspects of AC-ATEM, making it an essential resource for anyone
who wants to learn more about AC-ATEM or use it in their own research.
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