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Table1 Summary of growth parameters of ZnO samples

HanS i 3 o B R RIR S
Sample No.  Temperature / °C O, fraction / % Film thickness / nm RF power / W
A 350 50 400 . 110

B 350 60 400 110

C 350 65 400 110

D 350 70 400 110

E 350 75 400 110

F 350 85 400 110 .
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Native defects in ZnO films studied by slow positron beam

PENG Chengxiao' WENG Huimin' YANG Xiaojie® YE Bangjiao' ZHOU Xianyi' HAN Rongdian'
I (Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China)
2(Nano-photonics Laboratory of Institute of Semiconductors, the Chinese Academy of Sciences, Beijing 100083, Chinaj

Abstract Native defects in ZnO films grown by radio frequency (RF) reactive magnetron sputtering under variable
oxygen fraction conditions have been investigated by using monoenergetic positrons beam technique. The results
show that the same type defects dominate in these ZnO samples grown at oxygen fraction less than 70% in the proc-
ess chamber; and zinc vacancies are preponderant in the ZnO films fabricated in richer oxygen environment. The
concentration of zinc vacancies increases with oxygen partial fraction rising. While oxygen fraction reaches 85%,
zinc vacancies that could trap positrons decrease, which suggests that impurities could shield zinc vacancies. A com-
bination between hydrogen atoms and the dangling bonds in the lattice could weaken the trap of positrons under the
50% oxygen fraction condition. The concentration of zinc vacancies varies in different oxygen fraction films, which
is in agreement with the conclusion of photoluminescence spectroscopy.

Key words Zinc oxide, Defect, Monoenergetic positrons, Oxygen fraction
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