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CuO is a classical material with many interesting properties as catalyst, multiferroic,
photovoltaics, and as a building block for superconductors with a rich phase diagram [1,2].

Here we look on the early results of refining what is called local structure from Cu K-edge x-
ray absorption fine structure (XAFS) spectra applying reverse Monte Carlo combined with
evolutionary algorithm (EvAX tool, developed by Janis TimoSenko) [3] extending our
previous studies [4].

The essence of the x-ray absorption spectroscopy (XAS) is in the XAS technique is a
measurement with an averaging time of less than 101°> s where atoms are essentially static,
so it measures the instantaneous local structure relative to instantaneous positions of the
absorbing atom.

In this study we have a possibility to distinguish different Cu-O and Cu-Cu pairs and obtain
information without any prior assumptions about structure and lattice dynamics model. We
have also reconstructed radial distribution functions for Cu, visualizing the impact of
correlation effects.

[1] Zhang, Q., Zhang, K., Xu, D., Yang, G., Huang, H., Nie, F., Liu, C., Yang, S., 2014. CuO
nanostructures: synthesis, characterization, growth mechanisms, fundamental properties, and
applications. Prog. Mater. Sci. 60, 208—337.

[2] Habisreutinger, S.N., Schmidt-Mende, L., Stolarczyk, J.K., 2013. Photocatalytic reduction of CO2
on TiO2 and other semiconductors. Angew. Chem. Int. Ed. 52, 7372—-7408.

[3] J. Timoshenko, A. Anspoks, A. Kalinko, A. Kuzmin, Local structure of copper nitride revealed by
exafs spectroscopy and a reverse monte carlo/evolutionary algorithm approach, Physica Scripta 91
(5) (2016) 054003. doi:10.1088/0031-8949/91/5/054003.

[4] A. Kuzmin, A. Anspoks, A. Kalinko, A. Rumjancevs, J. Timoshenko, L. Nataf, F. Baudelet, T. Irifune,
Effect of pressure and temperature on the local structure and lattice dynamics of copper(ll) oxide,
Phys. Procedia 85 (2016) 27-35.



