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Misdienas izstieptai rentgenabsorbcijas sikstruktiiras (EXAFS) analizei tiek pielietotas divas
metodes, kuras balstas uz Molekularas Dinamikas (MD) un Apgrieztas Monte-Karlo (RMC)
simulacijam. Galvenais MD ierobezojums ir saistits ar starpatomu mijiedarbibas potencialu.
Miisdienas pieejamie potenciali metaliem ar heksagonalu struktiiru nevar precizi aprakstit Sis
struktiiras c/a parametru. ST darba ietvaros tika pétitas Co, Ti un Zr metaliskas folijas ar mazako
par 10 um biezumu, izmantojot RMC metodi. EXAFS spektri tika uznemti temperatiiras diapazona
no 10 Iidz 300 K pie attiecigu metalu K-malam caurejosa rezima P65 liija DESY PETRA-III
sinhrotronu centra. Veicot EXAFS spektra RMC simulacijas, tika iegtita informacija par lokalo
rezga dinamiku — vid&jas kvadratiskas relativas nobides (MSRD) atomu pariem, attalums starp
kuriem neparsniedz 9 A. MSRD atkariba no temperatiiras un attaluma tika izmantota, lai noveértgtu
starpatomu mijiedarbibas speku un korelacijas efekta nozimibu. Tika izdariti secinajumi par
heksagonalas struktiiras c/a parametra ietekmi uz MSRD.
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Nowadays two methods based on Molecular Dynamics (MD) and reverse Monte-Carlo (RMC)
simulations exist for the advanced analysis of the extended X-ray absorption fine structure
(EXAFS) spectra. The main restriction of the MD method is related to the quality of interaction
potentials. In particular, the existing potentials for metals with the hexagonal structure are not able
to reproduce accurately the c/a ratio of the lattice parameters. Therefore, the RMC method was
used in the present study of hcp Co, Ti, and Zr metallic foils with a thickness smaller than 10 pum.
The temperature-dependent (10-300 K) EXAFS spectra were measured at the K-edges of metals
in transmission mode at the P65 beamline of the DESY PETRA-III synchrotron radiation facility.
The RMC simulations of EXAFS spectra allowed us to extract information on the local lattice
dynamics in terms of the mean-squared relative displacements (MSRDs) for atom pairs located at
distances up to 9 A. Temperature and distance dependencies of MSRDs were used to evaluate the
strength of interatomic interactions and the importance of correlation effects. The impact of the
hexagonal structure c/a ratio on MSRD will be discussed.



