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Summary GaN nanocolumns are one-dimensional columnar GaN nano-crystals with a diameter
of from several tens to several hundreds nm. The GaN-based nanocolumn are expected
to be attractive materials for high-performance light emitting devices and nano
optoelectronic devices due to their unique characteristics of dislocation-free nature,
high-light extraction efficiency, strain-relaxation feature, small footprint and so on. In
this study, growth technique of GaN-based nanocolumns was investigated by rf-plasma
assisted molecular beam epitaxy. The Raman spectrum, electric resistance and
magnetic resistance of GaN nanocolumns were characterized to understand the
nano-crystalline materials. Nanocolumn LEDs emitting from UV (354nm in
wavelength) to red (664nm) were fabricated and transfer the nanocolumn LEDs to
metal substrate was demonstrated. Ti-mask selective area growth (SAG) technique was
developed to control the size and position of individual nanocolumns. GaN nanowall
which is artificially shape controlled plate-like nano-crystal, were successfully grown
by using the Ti-mask SAG. The theoretical calculation of nano-wire FET was carried
out for the electronic device application of nanocolumns.
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