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Report: 

 
The high-pressure (HP) single-crystal XRD experiments for MAPbX3 with X = I and Cl have been performed 

with Ar and Ne pressure transmitting mediums (PTM) up to 20 GPa. 

The most successful XRD experimental data have been obtained for MAPbI3 in both Ne and Ar. Structural 

studies based on these data allow finding of new Nex-MAPbI3 and Arx-MAPbI3 compounds with pressure 

dependent compositions. The corresponding article is under preparation for mature Materials.  

 

Details of a structure of the MAPBI3 HP transformation in Ne and AR pressure 

transmitting medium. 

 

 

 

 

 

 

 

 

 

 

 



Comparison of the pressure-induced changes to the composition, relative unit cell 

volume and density of the MAPbI3 crystal exposed to high pressure in two PTMs, Ne 

and Ar 

 
Fig. 1 Pressure-induced changes to: (a) the crystal composition, (b) the relative unit cell 

volume normalized to a single formula, and (c) the density of the MAPbI3 crystal for two 

PTMs Ne and Ar with the same pressure range. 

 

Influence of crystal quality on the HP-transformation of MAPbI3 

 
Fig. 2 The high-pressure transformation of the MAPbI3 crystal of different quality with Ne-

PTM. The single crystal diffraction paterns are shown for different pressure (P). (a) A 

multiple crystal of high mosaicity and traces of its decay. The crystal is completely 

amorphous at about 4 GPA and show only a partial recrystalization after decompression. (b) 

Crystal of low mosaicity and without any traces of decay. A part of the crystal keeps its 

crystalline state up to about 20 GPa and completely recovers its crystalline state after 

decompression. Two light circles observed at P=4.19GPa appear from two amorphous 

fractions: the outer one is due to Ne-liquid: the inner one is to the MAPbI3 amorphous 

fraction. At P>7.4GPa, only the amorphous circle is obserwed since Ne becomes crystalline. 

The pressure-induced increasing of its intensity indicae the increase of the amorphous fraction 

volume. 

 


