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The atomic structure of silicate melts at high pressures is intimately linked to macroscopic 
properties such as density and viscosity [1]. MgSiO3 end-member composition is a key to 
understand the properties of mafic melts in Earth’s deep mantle, and MgSiO3 glass is 
considered as a good analog of the melt due to the structural similarity. 
Experimental structural changes in MgSiO3 glass at high pressures have been investigated 
using X-ray diffraction (e.g. [2]) and X-ray Raman scattering spectroscopy (XRS) [3,4]. 
While XRS is the only technique to access the electronic structure of the light elements O, 
Si and Mg in a confined environment like a diamond anvil cell (DAC), the hitherto recorded 
spectral quality demands improvement in signal-to-noise ratio and energy resolution 
because of the high absorption of the diamonds. Further development for XRS high 
pressure are thus needed to investigate amorphous material. 
We present XRS spectra of the oxygen K-edge, the silicon L2,3-edge and the magnesium 
L2,3-edge of compressed amorphous MgSiO3 up to 60 GPa. Owing to the strongly reduced 
absorption by using miniature diamonds [5] an improved signal-to-noise ratio by about a 
factor of 10 compared to commonly sized diamonds was obtained and the experiment was 
conducted at lower photon energies resulting in a higher energy resolution below 1 eV. 
Additionally, the imaging properties at beamline ID20 at the ESRF allow for selective 
evaluation of the sample signal and thereby further increase the spectral quality. 
Bethe-Salpeter spectral calculations [7] of silicate minerals with different coordinations for 
magnesium allow us to interpret the observed changes in the Mg L2,3-edge. 
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