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Report:

In this report we show the first results obtained on the MgSiO3 post-perovskite transformation kinetics during 
the beamtime allocated at the end of July 09 (experiment HS-3832).

For this experiment, we used 100-300 diamond anvil cells. The starting sample consisted of pure Mg2SiO4 

mixed with a small amount of Pt used as a laser absorber. The MgO produced by the post-spinel 
transformation was used as an internal pressure scale. NaCl was used as a pressure medium and thermal 
insulator.

After reaching the target pressure (105 GPa), we heated the sample in order to produce the perovskite phase 
MgSiO3 and MgO. During the process the sample was annealed, removing the crystal defects and relaxing 
the stresses caused by the cold compression. Then the pressure was increased to the post-perovskite domain 
so that the kinetics measurements could start. We could measure the transformation kinetics at 2100 K, 2300 
K and 2600 K, within a pressure range of 110-120 GPa. Exposures were recorded every 12 seconds and the 
temperature carefully monitored during that time.



It is quite difficult to follow the post-perovskite phase growth because of the lack of statistics when only a 
few grains are present on the diffraction images. We thus decided to first track the perovskite phase 
diffraction peaks intensities with time, representing the disappearance of that phase and the related growth of 
the post-perovskite phase. This is what is shown in the example below:

Evolution of MgSiO3 perovskite diffraction peaks intensity with time at 115 GPa and 2100 K

Even if additional work is needed (e.g. Rietveld fitting), these are very encouraging results which prove that 
kinetics measurement can be done in laser heated diamond anvil cells. This dataset will ultimately be fitted 
with an Avrami equation, and will be used to discuss the nucleation and growth processes needed to derive 
valuable deep Earth structure and dynamics models.
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