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Abstract

One-dimensional nanostructures such as nanowires, nanotubes and
nanocoils have attracted significant attention over the past decades due to
their interesting geometric configurations and promising applications in
many fields. However, nanowires with zigzag or helical structures were
usually found inside the straight products. In this study, straight, zigzag
and straight-zigzag gallium nitride (GaN) nanowires were synthesized in
a tube furnace via vapor phase transport using Au as a catalyst and solid
Ga source on n-type (100) Si substrates.

GaN nanowires with morphologies were successfully synthesized in
a tube furnace via vapor phase transport using Au as a catalyst and solid
Ga source. Detailed structural characterizations have been carried out
using scanning electron microscopy, atomic force microscopy, electron
diffraction and high resolution transmission electron microscopy. The
measured crystal spacing revealed that the stacking of the planes is
different and indicated the insertion of zinc-blende-like stacking faults in
wurtzite planes. Moreover, it is found that a dividing line on the surface
of the zigzag nanowires along its growth direction. Further atomic
structure characterizations suggest that the zigzag nanowires posses a
bicrystal structure. The orientation relationship between these two
crystalline domains is tilted about 60 degree. And the lattice mismatch
between these two crystals is about 5%. The most significant feature is
the presence of intense zinc-blende-like stacking in the wurtzite planes.
The high concentration of stacking faults give rise to the local changes in
the crystal structure and result in the residual stress along the twin
boundary are believed to be the driving force for the formation of zigzag
morphology.
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