Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

Supporting Information

Growth of large-scale vertically aligned GaN nanowires and their heterostructures
with high uniformity on SiOx by catalyst-free molecular beam epitaxy

S. Zhao, M. G. Kibria, Q. Wang, H. P. T. Nguyen, and Z. Mi'

Department of Electrical and Computer Engineering, McGill University, 3480 University Street,
Montreal, QC, H34 247, Canada

: —— :
100 I 830 °C @ @7 190 030 o (b) | 100 | o 030 oC
0 - |EZ224 808 °C 4 80 -|EZZA 808 °C 4 80} |EZA808°C
- | 780 °C 1 B 730 °C 1 - (I 780 °C

60

S

0 0
15 30 45 60 75 90 15 30 45 60 75 90 150 300 450 600
Angle (deg.) Diameter (nm) Length (nm)

Occurence (%)
B (o)) o]
(=) S

[\
oS O

Figure S1:  The statistics of GaN nanowires grown at different substrate temperatures. (a) The
nanowire angle with respect to the underneath SiOx template. (b) and (c) The nanowire diameter and
length, respectively. It can be seen that at optimized substrate temperature, the GaN nanowires are
nearly vertically aligned on SiOx template, with highly uniform diameters (between 50 and 60 nm) and

lengths (around 600 nm).
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Figure S2:

angle with respect to the underneath SiOx template. (b) and (c¢) The nanowire heterostructure diameter
and length, respectively. It can be seen that above 70% of InGaN/GaN nanowire heterostructures are
nearly vertically aligned on SiOx template, with highly uniform diameters (around 100 nm) and lengths
(around 600 nm). The larger diameter of InGaN/GaN nanowire heterostructures, compared with that of
GaN nanowires, can be ascribed to lower substrate temperature. The purpose of using lower substrate

temperature is to increase In incorporation and extend the emission to longer wavelength. Moreover, the

The statistics of InGaN/GaN nanowire heterostructures. (a) The nanowire heterostructure

presence of short nanowires here are due to the shadow effect as mentioned in the main text.



