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The presence of secondary phase (SP) particles significantly affects the optical and electronic 

properties of the bulk crystals as well as the surface perfection of epitaxial substrates. They appear 
not only in II-VI (e.g., CdTe, ZnSe), III-V (e.g., GaN), and IV-VI (e.g., SiC) compounds, but also 
in oxides, halides and fluorides [1, 2]. CdZnTe (CZT) and ZnTe crystals have been studied 
intensively due to their potential applications in X/γ-ray detection and THz applications. However, 
localized regions with SP particles (inclusions/precipitates) and induced dislocations are usually 
generated inevitably in as-grown or post-growth annealed CZT/ ZnTe crystals [3, 4], which are 
known to be detrimental to the charge collection for CZT detector, simultaneously to degrade the 
THz emission efficiency of ZnTe electro-optic crystal.   

Here, we report the relationship between SP particles and induced dislocations in 2-4 inches 
CZT/ZnTe bulk crystals. Two possible models for growth and multiplication of dislocation clusters 
are proposed on the basis of dissociation-diffusion and thermomigration-deformation, respectively. 
Then, we developed an improved annealing method, which the annealing temperatures are 
optimized during one annealing cycle to reduce or even eliminate the SP particles. In addition, the 
formation of SP particles in the centimeter-size typical chalcogenide semiconductor and metal 
halide perovskite crystals is also revealed. 
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