XAFS for Everyone: A Revolutionary Guide to
Unlock the Secrets of Materials

X-ray absorption fine structure (XAFS) is a powerful tool for studying the
structure and dynamics of materials. It is a non-destructive technique that
can be used to probe the local environment of atoms in a wide range of
materials, including metals, semiconductors, oxides, and polymers. XAFS
can provide information about the coordination environment, bond lengths,
and oxidation states of atoms. It can also be used to study the dynamics of
materials, such as diffusion and phase transitions.
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XAFS is a versatile technique that can be used to study a wide range of
materials. It is a powerful tool for understanding the structure and dynamics
of materials, and it has applications in a wide range of fields, including
materials science, chemistry, physics, and biology.

What is XAFS?

XAFS is a technique that uses X-rays to probe the local environment of
atoms in a material. When X-rays are incident on a material, they are
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absorbed by the atoms in the material. The absorption of X-rays is
dependent on the energy of the X-rays and the atomic number of the atom.
The absorption of X-rays by an atom is also affected by the local
environment of the atom.

The XAFS region of the X-ray absorption spectrum is the region of the
spectrum that lies just above the absorption edge of an atom. The XAFS
region is divided into two regions: the X-ray absorption near-edge structure
(XANES) region and the extended X-ray absorption fine structure (EXAFS)
region.

The XANES region is the region of the XAFS spectrum that lies just above
the absorption edge of an atom. The XANES region is sensitive to the
electronic structure of the atom and can be used to identify the oxidation
state and coordination environment of the atom.

The EXAFS region is the region of the XAFS spectrum that lies further
above the absorption edge of an atom. The EXAFS region is sensitive to
the local environment of the atom and can be used to determine the bond
lengths and coordination environment of the atom.

Applications of XAFS

XAFS is a powerful tool for studying the structure and dynamics of
materials. It has applications in a wide range of fields, including materials
science, chemistry, physics, and biology.

Some of the applications of XAFS include:



= |dentification of the oxidation state and coordination environment of
atoms

= Determination of bond lengths and coordination environment of atoms

= Study of the dynamics of materials, such as diffusion and phase
transitions

» Characterisation of nanomaterials

= Study of biological systems, such as proteins and DNA

XAFS for Everyone

This book is a comprehensive and accessible to XAFS. It is written for
researchers and students in a wide range of fields who want to learn about
the basics of XAFS and how to use it to study materials. The book covers
the theory of XAFS, the experimental techniques used to collect XAFS
data, and the data analysis methods used to extract information from XAFS
data.

The book is written in a clear and concise style, and it is packed with
examples and illustrations. It is an essential resource for anyone who wants
to learn about XAFS and use it to study materials.

XAFS is a powerful tool for studying the structure and dynamics of
materials. It has applications in a wide range of fields, and it is an essential
tool for anyone who wants to understand the properties of materials.

This book is a comprehensive and accessible to XAFS. It is an essential
resource for anyone who wants to learn about XAFS and use it to study
materials.



To learn more about XAFS, visit the XAFS website.
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