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ABSTRACT

The core-shell InGaN/GaN Multi Quantum Well-Nanowires (MQW-NWs) that were selectively grown on oxide
templates with perfectly circular hole patterns were highly crystalline and were shaped as high-aspect-ratio pyramids

with semi-polar facets, indicating hexagonal symmetry. The formation of the InGaN active layer was characterized at

its various locations for two types of the substrates, one containing defect-free MQW-NWs with GQDs and the other
containing MQW-NWs with defects by using HRTEM. The TEM of the defect-free NW showed a typical diode
behavior, much larger than that of the NW with defects, resulting in stronger EL from the former device, which holds

promise for the realization of high-performance nonpolar core-shell InGaN/GaN MQW-NW substrates. These results

suggest that well-defined nonpolar InGaN/GaN MQW-NWs can be utilized for the realization of high-performance

LEDs.
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Fig. 1. Schematic diagram of the sequential fabrication pro-
cesses for growing core-shell InGaN/GaN MQW-
NW with GQDs.
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Fig. 2. (a) Schematic diagram of the GaN pyramid with
GQDs. (b) Top-view SEM image of an array of the
GaN pyramid with GQDs. The scale bar indicates
500 nm.
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Fig. 3. (a) Low-resolution STEM image of a InGaN NW.
The scale bar indicates 500 nm. (b) Top-view TEM
image of an array of the InGaN pyramid with GQDs.
The scale bar indicates 500 nm.
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Fig. 4. (a) Schematic diagram of the core/shell NW with
GQDs. (b) Angle-view SEM image of the core/shell
NW with GQDs. The scale bar indicates 500 nm.
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Fig. §. (a) Low-resolution STEM image of a middle part of
the defects in the NW. The scale bar indicates 200
nm. The inset shows a defects in the MQW. The
scale bar indicates 50 nm. (b) Room-temperature EL
spectra of the LED devices containing InGaN/GaN
MQW NWs with and without defects, which were
measured at 10 mA.
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