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Effect of Growth Temperature on GaAs Nanowires Formed by
Au-Assisted MOCVD

Guo Jingwei Huang Hui Ye Xian Ren Xiaomin Cai Shiwei
Wang Wei Wang Qi Huang Yongqing Zhang Xia
(Key Laboratory of Information Photonics and Optical Communications Ministry of Education ,

Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract The effect of temperature on GaAs nanowires (NWs) growth is investigated. Three samples are grown on
GaAs (111) B substrate by Au-assisted metalorganic chemical vapor deposition (MOCVD) using vapor-liquid-solid
(VLS) mechanism at 500 C, 530 C and 560 C, respectively. It is found that all samples are vertical to the
substrate. Their length growth at low temperature are independent with their diameters, and the NWs are straight
from base to top. The growth rate of thick NWs increase reversely with growth temperature. That is because the
VLS mechanism growth is suppressed at high temperature. For thin NWs, the growth is induced by Ga atom diffusion
at high temperature. The NWs growth at high temperature taperes. That ascribes to lateral growth on NWs
sidewalls. It is revealed that crystalline structure of NWs grown at low temperature is pure zinc blende (ZB) and
there is no defect in thick NWs. At high temperature, there are many defects in NWs, such as stacking faults and
twins.
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Fig. 2 SEM figures of as-grown nanowires. (a) cross view of sample 1, (b) cross view of sample 2,

(¢) cross view of sample 3, (d) top view of sample 1, (e) top view of sample 2, () top view of sample 3
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Fig. 3 High-resolution TEM (HRTEM) figures of as-grown nanowires. one nanowire with diameter of (a) 153 nm,

(b) 75 nm from sample 1, (¢) one nanowire from sample 2, (d) one nanowire from sample 3
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