Focused Topic II:
Extreme W38
Conditions

In situ characterization of the local coordination, oxidation, and spin state
of Earth materials at pressure and temperature

Christian Sternemann*!, Christopher Weis!, Christian Schmidt?, Valerio Cerantola3+*,
Christoph J. Sahle*, Georg Spiekermann?~, Manuel Harder' >, Metin Tolan!, and Max Wilke?

I Fakultiit Physik / DELTA , Technische Universitit Dortmund, D-44227 Dortmund, Germany
2Section 3.3, Deutsches GeoForschungsZentrum, D-14473, Potsdam, Germany
3Bayrisches Geoinstitut, Universitit Bayreuth, D-95440 Bayreuth, Germany
“European Synchrotron Radiation Facility, F-38043 Grenoble Cedex, France
SDeutsches Elektronen-Synchrotron DESY, D-22607 Hamburg, Germany

The knowledge of the spin state, oxidation state, and local coordination is essential to characterize the
Earth’s mantle materials as they strongly affect macroscopic properties such as density, sound velocity,
viscosity, and conductivity. Besides well established methods like Mdssbauer spectroscopy, optical spec-
troscopy, and x-ray diffraction, in recent years inelastic x-ray scattering methods in general [1] emerged
to a powerful tool for the in situ study of these properties both at high pressure and high temperature
using diamond anvil cell in combination with resistive or laser heating. As an example, x-ray emission
spectroscopy was successfully applied to characterize the spin state of iron bearing minerals [2, 3] and
x-ray Raman scattering to study e.g. coordination changes in glasses [4]. However, sometimes the ex-
perimental results are difficult to interpret and can provide ambiguous results so that complementary
spectroscopic information is required. Here, we give some examples on how x-ray Raman scattering
can be exploited in order to obtain such complementary information, i.e. on the spin state of a system
[5] or on structural changes in the local atomic coordination [6]. Therefore, we present an x-ray Raman
scattering study of the high spin to low spin transition of siderite single crystal for pressures between 20
and 50 GPa at the iron M 3- and L; 3-edges and discuss measurements of the Na L, 3-edge in hydrous
silicate melt (Na,SizO7 with 10 wt% H,O) at about 1 MPa and 825 K.
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