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PaplasSinata rentgenabsorbcijas sikstruktiras (EXAFS) spektroskopija ir vertigs instruments, kas sniedz
informaciju par lokalo atomaro strukttiru un rezga dinamiku. Izmainas starpatomu attalumos, kas rodas
atomu svarstibu del, tiek aprakstitas ar temperatiras atkarigo vidgjo kvadratisko relativo nobidi
(MSRD), kas ir pazistama ari ka Debaja—Vallera faktors. Saja p&tijuma més paradijam, ka zinaganas par
MSRD var izmantot parauga temperatiiras noteikSanai, analiz§jot EXAFS spektru, izmantojot
daudzkartgjas izkliedes formalismu [1]. ST metode tika parbaudita uz vairakiem monoatomariem
metaliem (bcc Cr, Mo un W; fcc Cuun Ag), kur rezga dinamikas korel&tais Debaja modelis [2] nodrosina
diezgan precizu termiskas nesakartotibas ietekmes aprakstu pat talakajas koordinacijas sféras. Més
noskaidrojam [3], ka metodes precizitate ir atkariga no temperatiiras diapazona. Metode nav preciza
zemas temperatiiras, kur domin€ kvantu efekti un MSRD vértibas mainas tikai nedaudz. Taja pasa laika
metode ir diezgan preciza augstas temperatiiras, Kur MSRD parada linearu atkaribu no temperatiras.
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Extended X-ray absorption fine structure (EXAFS) spectroscopy is a valuable tool that provides
information on the local atomic structure and lattice dynamics. Variations in interatomic distances due
to atomic vibrations are described by the temperature-dependent mean-square relative displacement
(MSRD), also known as the Debye—Waller factor. In this study, we demonstrate how knowledge of
MSRDs can be employed to determine the sample temperature by analyzing the EXAFS spectrum using
the multiple-scattering formalism [1]. The method was tested on several monatomic metals (bcc Cr, Mo,
and W; fcc Cu and Ag), where the correlated Debye model of lattice dynamics [2] provides a fairly
accurate description of thermal disorder effects up to distant coordination shells. We found [3] that the
accuracy of the method strongly depends on the temperature range. The method fails at low
temperatures, where quantum effects dominate, and MSRD values change only slightly. At the same
time, it is rather accurate at higher temperatures, where the MSRD shows a linear dependence on
temperature.
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