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Introduction 

SnTe-related alloys, compounds and nanostructures are promising and currently investigated candidate materials for 

topological crystalline insulators or semimetals, as well as thermoelectrics or superconductors [1-5]. Some of their 

crucial properties are protected by crystal symmetry thus it is important to study their crystallographic quality, 

extended defects amount and spatial distribution, lattice strain and chemical homogeneity. 

Comprehensive structural characterization of (001)-oriented SnTe and Pb1-xSnxTe layers deposited on commercial 

GaAs substrate with special CdTe(001) buffer layer was performed using laboratory high-resolution X-ray 

diffractometer equipped with CuKα1 irradiation (λ = 1.5404 Å). 
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Summary 

 Crystallographic quality of the characterized materials is good (the values of FWHM of X-ray diffraction curves 

measured by us are comparable with published in literature); 

 Although CdTe buffer is fully relaxed in all of the samples, SnTe and Pb1-xSnxTe layers are partially strained (the 

minimal percentage relaxation is 86% and the maximal 98%); 

 The following types of defects have been detected in CdTe, Pb1-xSnxTe and SnTe: distortion of the unit cells, 

misfit dislocations presence and misorientation between the substrate and the layers: CdTe-GaAs, SnTe-CdTe 

and Pb1-xSnxTe-CdTe; 

 Azimuthal defects distribution in all of the studied layers is anisotropic; 

 Unit cell distortion in Pb1-xSnxTe is tetragonal but in some SnTe layers alternative, monoclinic distortion occurs 

which may affect the topological properties of the heterostructure (SnTe lattice strain ~10-3 is large enough to 

open an energy gap in topological surface states, secured by the crystal symmetry). 
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