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ANALYZED SAMPLES

Titanium Zirconium

hcp hcp

c/a=1.588 c/a=1.593

IV B group IV B group

Debye temperature = 250 (K) Debye temperature = 380 (K)
Thermal exp.= 8.5e-6 (1/K) Thermal exp.= 5.7e-6 (1/K)
Molar mass = 47.867 (g/mol) Molar mass = 91.224 (g/mol)

Analyzed samples have similar hcp structures, but different Debye temperatures and molar masses.
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STRUCTURAL FEATURE OF HCP
METALS

c/a ratio for
hcp metals
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EXPERIMENT AND ANALYSIS OF DATA

Samples - high purity metallic

foils with thicknesses:
Zr - 0.020 mm (99.2%)
Ti - 0.004 mm (99.6%)
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EXPERIMENTAL Ti AND Zr K-EDGE EXAFS SPECTRA

Ti

Zr
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DETAILS OF RMC SIMULATIONS

FT of EXAFS (A?)

EXAFS y(k)'k? (A?)
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Timoshenko, Janis & Anspoks, Andris & Kalinko, Aleksandr & Kuzmin, Alexei. (2016). Local Structure of Cobalt Tungstate Revealed by EXAFS Spectroscopy
and Reverse Monte Carlo/Evolutionary Algorithm Simulations. Zeitschrift fir Physikalische Chemie. 230. 551-568. 10.1515/zpch-2015-0646.

RMC-8(+1) Conference, 21-23 September 2023, Budapest, Hungary %

thhi




Cistarce, R (4)

RESULTS OF RMC SIMULATIONS
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PARTIAL RADIAL DISTRIBUTION FUNCTION |
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PARTIAL RADIAL DISTRIBUTION FUNCTION 1i

70

, —————r———————1————
[ e —
et 0+ W B ) =
r 0 LEL 0:0 0:0 os0 0:0 0:0 00 0s0 E| 040 020 020 040 040 040 040 020 020
- o L . B T T S L
60 [ om0 L 00| D255 OO oS+ Bz 0 2062 O 29T OUTET o o w2ty EozR e otvar | TSy SO o | SO ot | AT OOmAs | VSOt | 7o | 432 <00 | vt
x 0 L A0 e £021P| ags00 £ U5 T 38T FO130 a0 OTVTA GG FTe0T G aATEe £ 7T 1300072 ot e S R :
r |Reduced Chi-Sq_ 741221 b 266783
L [Reammcon Sorzer o
(xS warirs |
50 L Ti RDF 300 K (b) ——ZrRDF 300 K (b)
L — < —— Fit Peak 1
o~ F!t Peak = - Fit Peak 2
K —— Fit Peak 2 g | Fit Poak 3
r fl — FI eal
< —— Fit Peak 3 ' 9 0"
= 40} . L 45t Fit Peak 4 - P g
L Fit Peak 4 © ) .
] . 8 L —— Fit Peak 5 -
Y — F!t Peak 5 — Fit Peak 6 s
n 0l Fit Peak 6 14 —— Fit Peak 7
= [ |— FitPeak? S 3 — Fit Peak 8 | (-] e & )
— Fit Peak 8 - —— Fit Peak,9 | | -
- L 4 |
| |—— Cumulative Fit Peak =) | —— CumulatN@Fit Peak ‘ e o
20 14 | \‘ | |
_ a ° PP o |
! B L] 1=
10 ¢ 5 | | 7
- |
L L
L [
|
L L
\ |
1 \ \
\ |
0 0 1 1 1 1 o AJL

Distance (A) Distance (A)

Radial Distribution function for B-type Ti-Ti and Zr-Zr atomic pairs at 300 K
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MSRD (A?)

PARTIAL RADIAL DISTRIBUTION FUNCTION Il
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—

MSRD (A2

‘ Peng, L.-M.; Ren, G.; Dudarey, S. L.; Whelan, M. J. Debye-Waller Factors and Absorptive Scattering

MSRD DEPENDENCE ON TEMPERATURE
FOR Zr-Zr AND Ti-Ti ATOMIC PAIRS
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SUMMARY

Temperature dependent Ti and Zr K-edge EXAFS spectra of metal
foils were analysed using the RMC method taking into account A-type
multiple-scattering contributions.

L+ @ &
Partial RDFs were successfully determined from the results of # °
RMC simulations for three groups of non-equivalent atoms located ° P o

in the ab-plane, along c-axis, and all other atoms. " o d® o B-type
MSRD values for Ti-Ti and Zr-Zr atomic pairs were obtained from & ° P P o

partial RDFs up to 6.5 A. 5|0 PPPP 0
MSRD values for Ti-Ti and Zr-Zr atomic pairs differ significantly ° fff ) 1
because of the differences in their molar masses and Debye ' a b
temperatures.

o . . hcp structure
MSRD values for atomic pairs of A-type are in agreement with

available literature data.
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