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Abstract: Group III-V semiconductors have revolutionised electronics and optoelectronics due 

to their superior physical and optoelectronic properties including high carrier mobility, direct 

bandgap and band structure engineering capability. Reducing the device size to nanoscale brings 

many unique properties, such as large surface-area-to-volume ratio, high aspect ratio, carriers and 

photons confinement effect. In particular nanowires, which have diameters of several to tens of 

nm’s and µm’s long, have very high aspect ratio, large surface-area-to-volume ratio and allow 

carrier/photon confinement in two dimensions, which lead to their unique properties. These 

nanowires are usually grown by the so-called vapour-liquid-solid mechanism, which relies on a 

metal nanoparticle to catalyse and seed the growth. An alternative technique to grow the 

nanowires is by selective area growth technique, where a dielectric mask is first patterned on the 

substrate prior to growth. 

To date most efforts on the growth of group III-V nanostructures have been limited to nanowires. 

However, using selective area growth it is also possible to obtain other functional nanostructures 

beyond the limitation of rod-like nanostructure. By changing the pattern design on the mask and 

growth conditions, nanostructures of various shapes can be engineered such as membranes, 

flowers, rings, spirals, stars, ellipses etc. These shape-engineered nanostructures open up 

possibilities of new applications based on devices with novel geometries and metasurfaces. 

This tutorial will give an overview of the epitaxial growth process to synthesise the nanostructures 

and their applications to various optoelectronic devices such as lasers, single photon emitters, 

photodetectors, sensors and solar cells. 
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