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Report: 
 

Recently, we explored structural distortions in perovskite type oxides ABO3 and have shown how 

increasing structural distortion expressed in terms of polyhedral volume ratio VA/VB results in lowering 

symmetry from Pm3m to Pnma [1]. Among other things we have established that the most highly distorted 

perovskite modification Pnma is stable only above VA/VB ~ 3.8. Further distortion of perovskite structure, for 

example by applying high pressure, results in transformation to post-perovskite modification as has been 

recently demonstrated in the case of NaMgF3 [2]. Obviously, the closer the structure to perovskite-post-

perovskite phase boundary at ambient conditions, the lower the pressure required to transform that perovskite 

to CaIrO3-type. Using the structural data accumulated in the Inorganic Crystal Structure Database (ICSD) and 

ab-initio computer simulations we have identified several perovskites that are highly distorted at ambient 

conditions that we proposed to study by diffraction under high pressure. 

We have investigated pressure-induced structural evolution of SrPbO3 and NaZnF3 using gas-driven 

diamond anvil cells in the pressure range 0-40 GPa. Pressure was determined by the ruby fluorescence 

method. One-dimensional spectra were obtained by integration of signal from image plate using FIT2D 

software. 



 

 

Fig. 1. Pressure-induced variation of X-ray diffraction patterns of SrPbO3: whole patterns (a) and fragments 

(b). Pressure values (in GPa) are indicated on the plots. Arrows show the directions of the pressure 

increasing. 

 

Fig. 1 shows selected spectra acquired for SrPbO3 powder at various pressures. Preliminary data analysis 

revealed next features: (i) peaks are systematically shifted due to decreasing of the unit cell volume; (ii) 

sample preserves perovskite-type structure in the entire pressure range investigated; and (iii) decreasing of 

intensity and peak broadening (Fig. 1(b)) is an indication of structural disorder and/or pressure-induced 

amorphization. Latter effect is reversible; on decompression, shape and intensity of peaks is recovering.  



 

Fig. 2. Selected spectra obtained for NaZnF3 on increasing pressure and on decompression (directions of the 

pressure variations are indicated with the arrows). 

 

 

Fig. 2 shows selected X-ray spectra obtained for NaZnF3 on compression and decompression (directions of 

pressure variation are indicated by the arrows). For this compound, presumably tho pressure-induced phase 

transitions were observed. At 10.4 GPa on the compression, perovskite phase begins to transform into the 

postperovskite. These two modifications of NaZnF3 coexist  in the pressure range from 10.4 to 20.2 GPa. 

Pressure-dependent cell volumes obtained for perovskite and postperovskite phases are represented in Fig. 3. 

Above 20.3 GPa, post-perovskite coexists with another phase thus far not identified. After the pressure is 

 

Fig. 3. Pressure dependencies of the cell volumes of perovskite and postperovskite modifications of NaZnF3 

(on the compression and decompression). 



released, sample consists in post-perovskite phase only. To our knowledge, this is the first experiment where 

high-pressure post-perovskite phase was quenched. Fig. 4 shows examplary Rietveld plot corresponding to 

the data acquired at 2.9 GPa on decompression. Data could be well fitted using post-perovskite structural 

model (space group Cmcm). Currently, we carry out a series of in situ high-pressure Raman spectroscopy 

experiments and DFT calculations to complement diffraction data and to clarify the nature of the phase 

existing above ~22GPa. 

 

Fig. 4. Example of the Rietveld refinement results of NaZnF3. Spectra was obtained on decompression. 
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