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Positron annihilation study of vacancy defects in indium
antimonide crystals

ZHAO Chao,DONG Tao,SHE Wei-lin, PENG Zhi-qiang, HE Li-jun,ZHANG Meng-chuan
(The 11th Research Institute of CETC,Beijing 100015, China)

Abstract; The electrical properties of indium antimonide crystal material are a key factor affecting the performance of
the final infrared detector. Impurities within the material as well as point defects, especially vacancy defects, can great-
ly affect the electrical properties of materials, and sometimes even lead to material inversion. In this paper,the vacancy
defects in indium antimonide crystal materials are investigated using positron annihilation spectroscopy and the posi-
tron annihilation lifetimes of different crystal growth pull rates and conductive types of crystal growth rate are also ana-
lyzed. The results show that its internal mainly V,, type vacancy defects and within a certain range of pulling rate, the
positron annihilation lifetime basically unchanged,in addition to the vacancy defects are not the main cause of the N-
type indium antimonide crystal material conductivity type inversion.
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Fig. 1 Positron lifetime spectrum
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Tab. 2 Two-life solution of the positron lifetime spectrum
Sample 7,/ns dev. 1,/% 7,/ns dev. 1,/ % dev.
1# 0. 305 0. 001 98.99 0. 30 0.782 0.072 1.01 0. 30
2# 0. 301 0. 001 97.78 0.67 0.599 0. 057 2.22 0. 67
3# 0.301 0. 001 99. 05 0.07 1. 054 0. 049 0.95 0.07
44 0. 300 0. 001 97. 81 0. 69 0. 586 0. 053 2.19 0.69
S# 0.298 0. 001 98. 89 0.22 0. 804 0. 054 1. 11 0.22
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Tab. 3 Average life and body life

Sample T e
14 0.30974 1. 106
2# 0.30782 1. 099
3# 0.30810 1. 100
44 0. 30642 1. 094
S# 0.30390 1. 085
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Fig. 2 Projection diagram of V,, , Vg, vacancy defect structure of

indium antimonide single crystal material on( 100 ) surface
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