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The Institute of Solid State Physics, University of Latvia (ISSP UL), is the leading research centre in Latvia that can provide internationally
comparable research in materials science, educate students in modern technology and material studies, and provide innovative solutions for
industrial applications (Technopolis group research assessment, 2013). Its international competence was acknowledged already in 2001 when
the Institute received the "Excellence Centre of Advanced Materials Research and Technology" award by the European Commission.

\ ISSP UL can apply presented knowledge gained in EUROfusion and EURATOM projects to other projects in fusion and fission sector /
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X-ray Absorption Fine-Structure X-ray Absorption Spectroscopy (XANES/EXAFS) Main research activities: large scale, massive parallel, first principles
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NV well as lattice dynamics. modeling of advanced materials for both fusion and fission applications. Real
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materials (e.g. Al,O,; and other oxides used for optical windows etc.)
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_ _ EUROfusion Enabling Research project “When and how ODS particles are
EXAFS as model validation tool formed?” combines X-ray Absorption Spectroscopy and theoretical

modelling.

Experimental part contains preparation of the model materials and state-of-
the-art in operandi experiments using synchrotron radiation to study
behaviour of Y and Ti atoms in the Fe, Fe/Cr, and ferritic steel matrix, from
metallic state to disperse oxide nanoparticles.

The first step of theoretical modelling includes ab initio calculations on the
interaction between impurity atoms and Fe vacancies. It is clearly shown
that oxygen atoms or O atoms with Fe vacancies are required to form inter-
atomic binding in Y,O,; nanoclusters. We also calculated migration barriers

We demonstrate the use of the extended x-ray absorption fine structure
(EXAFS) for the validation of the force field models based on the approach
developed in [1-3]. The EXAFS spectrum can be relatively easy measured
(also at extreme conditions) for bulk and nanocrystalline materials and can
be directly compared with the configuration-averaged EXAFS, obtained using
the results of the molecular dynamics (MD) simulation, to conclude on the
force field model reliability [1,3]. The application of the method to several
materials including bcc Fe, Y,0,, Y,TiO and Y,Ti,O, UO, is given below.
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