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Introduction 
The recent developments on hybrid organic-

inorganic halide perovskites have evidenced their 
exceptional properties, including high mobility of 
charge carriers, high absorption coefficient in the 
visible region of the solar spectrum, long diffusion 
lengths and the simplicity of manufacturing. These 
properties made them exceptional and competitive 
materials for photovoltaic applications, light emitting 
diodes (LEDs), photodetectors, lasers, and more.  

The halide perovskites family includes several 
structures based on metal halide octahedra like 
those of the ABX3 perovskite. These structures 
have been often classified considering the spatial 
arrangement of the [BX6]4- octahedra into four 
crystal structures: three-dimensional (corner-
shared octahedra), two-dimensional (octahedra 
planes), one-dimensional (octahedra chains) and 
zero-dimensional (isolated octahedra). Low 
dimensional halide perovskites exhibit remarkable 
properties which are significantly different of the 3D 
counterpart. 

 

 
Figure 1. Crystalline structures of cesium lead bromide 
perovskites. 

 
Cesium lead bromide perovskite-like structures 

(Figure 1) were first reported in 1893, but due to 
their remarkable optical properties, they are 
considered potential candidates for optoelectronic 
applications. CsPbBr3 has the structure of a 3D 
perovskite. CsPb2Br5 is described as a 2D 
perovskite were lead bromide octahedra share 
edges forming planes intercalated with cesium 
planes. Finally, Cs4PbBr6 is a compound 

representative of the 0D structures with isolated 
octahedra. 

This contribution reviews the effect of the 
hydrostatic pressure on the structural and optical 
properties of those cesium lead bromide structures 
under hydrostatic pressure investigated by Raman 
and photoluminescence spectroscopies, as well as, 
synchrotron powder x-ray diffraction.   

 

Results 

As and example of the results obtained in this 
investigation Figure 2 shows the Raman spectra of 
Cs4PbBr6, where two structural phase transitions 
can be easily identified. On the other hand, in the 
same figure, the photoluminescence of CsPb2Br5 
is presented showing the red-shift and suppression 
of the emission band as the hydrostatic pressure 
raises.       

 
  

Figure 1. Raman spectra of Cs4PbBr6 and photoluminescence 
of CsPb2Br under hydrostatic pressure. 

 

Conclusions 

Our investigations shows that hydrostatic 

pressure systematically induces structural 
transitions followed by the suppression of the 
luminescent emission in cesium lead bromide 
perovskites.   
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