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EXAFS spectroscopy is a new method of investigating materials which allows one to
determine structural parameters of the local environment of atoms with some specified Z by
studying their x-ray spectra. Among these parameters are the interatomic spacings,
coordination numbers and amplitudes of thermal oscillations. It is not necessary for long-range
order to be present in the sample under investigation. Depending on the way this technique for
obtaining the spectrum is applied, one can analyze the local environment of atoms located
either within the sample volume or at its surface. We investigate the physical phenomena on
which the method is based, the mathematical techniques used to process the experimental data,
and various methods of recording the spectra. We present a series of examples in which
EXAFS spectroscopy is used to study superionic conductors, compounds with intermediate
valence, biological molecules, solid solutions, catalysts, surface layers and intercalated

compounds.
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Laboratory diffractometer-based XAFS
spectrometer
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V.A.Shuvaeva

Institute of Physics, Rostov State University, Stachki
194, Rostov-on-Don, 3440890, Russia.
E-mail: vshuvaev@uic.rnd.runnet.ru

The device has been developed to allow XAFS spectra of good
quality to be obtained using conventional powder diffractometer.
The device is based on the mechanical system which synchronize
the changes of curvature radius of bent crystal-monochromator
with the Bragg angle. Due to high resolution (1-10 eV depending
on the wavelength) and photon flux only several hours are needed
to perform quality XAFS experiment. The device is easy to
operate and can be successfully used both for XAFS
investigations and for student’s practice.

Keywords: XAFS spectrometer, XAFS laboratory experimental
facilities
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Schematic view of the laboratory diffractometer- based XAFS

spectrometer
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Reverse Monte Carlo

RMCProfile software package

Data sets for powder samples

Neutron total scattering in R space and in Q space
X-ray total scattering in R space and in Q space
Bragg profile

EXAFS
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Electron, X-ray, and neutron diffuse scattering for single crystals

Metropolis algorithm for minimization of total residual R = z W;R;
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Local structure in BaTiO3-BiScO; dipole glasses
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(BaO.6Bi0.4)(TiO.GSCO.4)O3 solid solutions
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FIG. 16. Stereographic projections displaying the PDDs for
directions of the Bi displacements at 100 K and 300 K. These
distributions exhibit well-defined maxima for the {111) and {100}
directions. The relative probability of {111} displacements is larger

at 300 K.
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