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Materiala atomaro struktiiru var aprakstit ar radiala sadalijuma funkcijam (RSF). Tomer
to eksperimentala noteikS$ana ir sarezgits uzdevums. Praks€ informaciju par RSF var
iegiit no rentgenabsorbcijas spektriem vai EXAFS spektriem. Paslaik to precizai
noteikSanai ir jaizmanto dargas un ilgas simulacijas, kuru pamata ir apgriezta
Montekarlo metode. Alternativa pieeja ir izmantot masinmaciSanas metodes,
pieméram, neironu tiklus, kas var€tu nodroSinat diezgan precizu un atru RSF
rekonstrukciju no EXAFS spektra. Sada pieeja paver jaunas iesp&jas ka, pieméram,
rentgenabsorbcijas eksperimentu uzraudziba un kontrole reallaika.

Saja darba uz neironu tiklu balstita pieeja tika izstradata, izmantojot bezmaksas
atverta koda TensorFlow masinmacisanas pakotni Python vide. Tiks prezent€ts piemérs
ta pielietojumam RSF rekonstrukcijai daZzados cinka oksidos.
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The atomic structure of a material can be described in terms of the radial distribution
functions (RDF). However, their experimental determination is a difficult task. In
practice, the information on RDFs can be obtained from X-ray absorption spectra, or
EXAFS spectra. Currently, their accurate determination requires the use of expensive
and long simulations based on the reverse Monte Carlo method. An alternative
approach is to use the machine learning methods, such as neural networks, which could
provide rather accurate and fast RDF reconstruction from the EXAFS spectrum. Such
approach opens up new possibilities as, for example, real-time monitoring and control
of X-ray absorption experiments.

In this work, the approach based on the neural network was developed using the
free open source TensorFlow machine-learning package in Python environment. An
example of its application to the reconstruction of RDFs in various zinc oxides will be
presented.



