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MOTIVATION Il
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-Can we detect the
hysteresis of the phase
transition by probing the
local structure of the
material?

-What is the role of W in
these solid solutions?
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X-RAY ABSORPTION SPECTROSCOPY STUDY
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X-RAY ABSORPTION SPECTROSCOPY STUDY
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W L;-EDGE: EXPERIMENT VS. THEORY
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ESONANT *“-RAY “MISSION SPECTROSCOPY
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-Dectris 2D Pilatus 300 K detector (High-resolution < 1 eV)
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A . Kalinko, et al., J. Synchrotron Rad. 27 (2020) 31-36.

Experimental resolution is of the order of the core hole lifeti

Initial Intermediate Final

-Von Hamos-type spectrometer with Si(444) analyzer crystals

-Liquid nitrogen cryostat Linkam THMS600 for low T measurements

me broadening.
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RESULTS - COMPOSITION EFFECT

E; =10190 eV
31 B2 CuMop,W,0, | m'lo_s HR cuMo,, W,0, ]
s 20 WL edge |
g % x=1.00 ‘7 >
T T T T % - E 9

2.0 - @- 300 K (HERFD) R :
2 300K OES) % :
S oKeEs o\ i% E
28 SOKIXES) . \md ™ 7 A —r

8360 8370 8380 8390 8400 10200 10210 10220 10230 10240
Emission energy E (eV) Incident energy E (eV)

. o-CuMo, ,W,0, ’ y-CuMo, ,W,0,

Crystal-field splitting A (eV)

M 1 L M 1 M L 1 M M 1 M M
0.2 04 0.6 0.8 W ions in CuMo,_W,0, solid solutions have octahedral coordination for x>0.15 at all

temperatures, whereas their coordination changes from tetrahedral to octahedral
Content of tungsten upon cooling for smaller tungsten content. Nevertheless, some amount of tungsten

ions co-exists in the octahedral environment at room temperature for x<0.15.
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RXES measurements were successfully employed to determine the
hysteretic behaviour of the structural phase transition between the a
and y phases in CuMo,_,W,0, solid solutions on cooling and heating.
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SUMMARY

-

Analysis of the Mo K-edge XANES and EXAFS
data allows one to reconstruct the hysteresis
that describes the phase transition.

\
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Temperature T (K) /

-

The analysis of the RXES planes shows a clear
advantage over conventional XANES due to
revealing spectral features with much higher
resolution.

k

-

The analysis of the RXES plane provides useful
bulk sensitive information on the coordination
of tungsten atoms and allows one to
determine  the  crystal-field  splitting
parameter A for the 5d(W)-states.
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/RXES method is well suited for in-situ
measurements and was used here to
determine the hysteretic behaviour of the
first-order  structural phase transition
between a and y phases in CuMo,.,W,0, solid

solutions on cooling and heating, even at low
Q( < 0.10) tungsten content.
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For more details:

|. Pudza, A.Kalinko, A. Cintins, A.Kuzmin, Acta Mater. 205 (2021) 116581.
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