NiO rezga dinamikas EXAFS pétijumi ar apgriezto Monte-Karlo un spéka lauka metodém
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NiO rezga dinamiku izpétija pie septinam temperatiram no 10 K Iidz 300 K, izmantojot Ni K malas
rentgenabsorbcijas  spektroskopiju apvienojuma ar apgriezta Monte Carlo simulacijam.
Salidzinajumam veica rezga dinamikas aprékinus ar empirisko potencialu. Potenciala modeli
apstiprinaja, salidzinot eksperimentalos NiO Ni K malas izstieptas rentgenabsorbcijas sikstruktiiras
(EXAFS) spektrus ar molekularas dinamikas modelé&Sanas rezultatiem pie 300 K.

Abu metozu rezultata noteica Ni-O un Ni-Ni atomu paru vidéjas kvadratiskas relativas nobides
(MSRD), paradot to atkaribu no temperatiiras un no starpatomu attalumiem. Novéroja negaiditu
MSRD veértibu nikela 3. koordinacijas sferas O atomiem.

EXAFS study of NiO lattice dynamics using reverse Monte Carlo and force field methods
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Lattice dynamics of bulk NiO was studied at seven temperatures from 10 K to 300 K using the Ni K-
edge X-ray absorption spectroscopy combined with the reverse Monte Carlo simulations. Lattice
dynamics calculations with empirical potential were also performed for comparison. The potential
model was validated by comparing the experimental Ni K-edge extended X-ray absorption fine
structure (EXAFS) spectrum of NiO with the results of molecular dynamics simualtions at 300 K.
As a result of both calculation methods, the mean-square relative displacements (MSRDs) for Ni-O
and Ni-Ni atom pairs were determined, showing their temperature and interatomic distance
dependencies. An unexpected increase in the MSRD values for O atoms in the 3rd coordination shell
of nickel was observed.



