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Table 1 Comparison of various detectors
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Table 2 Comparison of various CZT crystal growth methods
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Fig. 1  Schematic diagram of CZT crystals growth based on THM
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Fig. 2 Schematic diagram of solute transport during

THM processes
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Fig. 5 Influence of interface morphology stability on crystalline

quality under ACRT growth: (a) CZT ingot cut along the growth

axis; (b) IR image of the region I in figure (a)
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Fig. 6 Defect pre-compensation strategy based on dopant engineering of precursor materials
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Fig. 7 In-situ controlled-cooling annealing strategy for defect annihilation
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Fig. 8 Defect post-compensation strategy based on ambient-atmosphere doping annealing
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Fig. 9 Applications of CZT X-ray detectors: (a) Resource
exploration; (b) Medical imaging; (¢ ) Non-destructive testing;;

(d) Territorial security
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Research Status and Application Prospects of Cd,_Zn, Te(0<x<1)Crystals

Zhu Song', Hao Jian', Huai Yangyang', Zhang Qingli"*, Tao Xiaodong', Hu Siqi', Wang Xiaofei’, Chen Feipeng'
(1. Jiangxi Copper Technology Institute Co., Lid., Nanchang 330096, China; 2. Hefei Institutes of Physical Science,
Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Depletion of high-grade ore deposits, coupled with growing difficulty of separating low-grade ores, has exposed critical
shortcomings in current ore separation technologies: sluggish response, high energy consumption, and elevated noise at room temperature.
The advent of third-generation semiconductors has positioned Cd, Zn,Te (0 <x< 1, abbreviated as CZT) as a highly efficient detector
material. Leveraging an innovative single-step conversion mechanism, Cd,.ZnTe (0 <x < 1) detectors directly transduce high-energy
radiation into charge signals, enabling precise determination of energy, position and time. This paper provided a comprehensive survey
of worldwide research on Cd,_Zn,Te (0<x<1) crystals, systematically comparing the merits and drawbacks of various growth techniques.
Detailed assessments were presented on controlling compositional uniformity, managing the solid-liquid interface, and eliminating—or at
least mitigating—bulk and surface defects. Building on these analyses, the outlook for future applications and development trajectories of
Cd,.Zn,Te (0<x<1) crystals was discussed.
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