Local Structure in Silicate Glasses and Melts at Extreme Conditions
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ABSTRACT
[bookmark: _GoBack]The local structure in non-crystalline matter at high pressure is largely ruled by closed packing of atoms without the demand for long-range order as in crystalline systems. The lack of long-range order also represents one of the biggest obstacles of constraining the structure of these systems as standard XRD methods cannot be applied. Silicate melts are ubiquitous materials in the deep Earth that have been ruling the dynamics and chemical evolution of the Earth from the core to the atmosphere over geological times. Here, we will present latest advances by X-ray spectroscopy, XANES and EXAFS, at extreme pressure and high temperature using diamond anvil cells (DAC) to characterize the local structure around Ge, Sr and Y in silicate glasses and melts. Measurements at high temperature were performed either by laser-heating in the melt above the liquidus or in the supercooled melt by resistive heating. While Ge as structural analogue of Si, transforms from tetrahedral to octahedral coordination up to ca. 25-30 GPa with considerable increase of Ge-O distance, the larger cations increase their coordination from octahedral to 7 or even 8-fold at almost constant distance to O [1,2,3,4]. At higher pressure, all cations show only polyhedral compression. High temperature shifts the transformation pressure only slightly [5]. This indicates only weak influence of kinetics and superimposition of thermal expansion on the compression. I will discuss the application of bond-valence theory to evaluate resulting data on the structural properties. Finally, I will suggest implications for the structure of silicate melts at extreme pressures as well as for magmas at extreme depth of the Earth or planetary bodies. 
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