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Abstract

In recent years, Nanowires, due to their exceptional electrical and optical
properties, have found various and unique applications in nanoelectronics and
device fabrication in nanometer scale.The first step towards the implementation of
such applications is their growth. In this thesis, Zinc Oxide (ZnO) nanowires that
have been grown by Chemical Vapor Deposition method are described and their
properties and growth mechanism are widely investigated. The setup of this CVD
apparatus id designed and built in our Nano-physics Research Laboratory, the
details of wich are described.By testing different conditions, vertical and dendrite-
which is one of thee rare nanostructures of ZnO — nanowires have been
synthesized.Depecdency of their morphology and size on the growth condition is
investigated. Various and unique nucleation structures of gold- which is the catalyst
of the nanowire growth —with different conditions are achieved. We have succeed in
forming gold nano-islands on Si substrate with different sizes in the form of
hexagons for the first time. The effect of growth conditions on the nucleation of
gold is studied. ZnO gas nano-sensors with Field Ionization mechanism are
fabricated and sensing ability of ZnO nanowires for oxygen, hydrogen, argon and
acytelene is investigated. We believe that these dendrite nanowires can be used in
nanogenerators as nanogenerator blades, and hence its feasibility is computationally
studied with Fluent 6.0 package. It is found that when fluid hit the nanowire in a
direction which makes an angle, other than zero, with preferred axis of nanowire,
the nanowire rotates about the preferred axis which we take it as a confirmation of

the above mentioned application.
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