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Report: 
 

We carried out high-pressure measurements of acoustic phonon dispertion in Fe0.94O up to about 20 

GPa by mean of inelastic X-ray scattering (IXS) from the single-crystal.  

The instrument was operated using the Si (9 9 9) configuration, with an incident photon energy of 

17.794 keV and a total instrumental energy resolution of 3 meV full-width-half-maximum (FWHM). The 

dimensions of the focused x-ray beam were 25 x 60 mm2 (horizontal x vertical, FWHM), and the momentum 

resolution was set to 0.3 nm-1. 

The crystal was first loaded in neon as a pressure transmitting medium but the quality of the collected 

spectra was not saticfactory. Another loading in helium was performed with success. The single crystal 

oriented perpendicular to the [110] axe was placed in the sample chamber along with several ruby chips. 

Pressure measurements have been performed using a ruby fluorescence scale. In IXS experiment we 

measured the longitudinal acoustic (LA) phonon branches along the [001] and [110] directions (Fig. 1), the 

transverse acoustic (TA) branch along the [111] direction, and the quasitransverse branch along the [100] 

direction. The individual elastic modulii were calculated using the Christoffel equations for sound velocities 

calculated for the centre of the Brillouin zone. 



 

 

 

Fig. 1. Representative IXS spectrum of Fe0.94O single crystal collected at 9.2 GPa. LA [110] phonon 

for Q(2.1;2.1;0). 

In parallel to the IXS spectra, the Bragg angles of the (002) and (220) reflections were recorded, in 

order to provide an independent determination of density for each pressure point.  

As a result full elastic tensor of Fe0.94O was determined up to a rhombohedral phase transition (at 

about 18 GPa). A strong softerning of C44 elastic constant up to a phase transition and a greate advance after 

a structure distorsion was recorded. Independent equation of state was determined by mean of X-ray 

diffraction data.   

 


