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This thesis has been devoted to the fundamental study on synthesis and growth mechanism of metal
oxide nanowire towards organic—inorganic nanodevices. A metal oxide nanowire exhibits many interesting
physical properties, such as ferromagnetism, ferroelectricity and superconductivity, and their surfaces do not
possess an insulating, native oxide layer (e.g., SiO2 on Si nanowires) that may decrease the performance of
organic-inorganic nanowire devices. Therefore, it is worthwhile to investigate metal oxide nanowires as
alternative nanomaterials to silicon nanowires for organic- inorganic nanodevice applications. In this stage,
however, a few limited oxide nanowires can be grown by VLS growth, e.g. ZnO, MgO, SnO2 etc., this problem
would limits the wide range of nanowire application. This study aims to 1) clarify the fundamental of metal oxide
nanowire VLS growth mechanism, 2) synthesize the novel metal oxide nanowire, and 3) utilize the metal oxide
nanowires for organic-inorganic nanodevices. The major implications in this thesis are summarized below.

First, the fundamental growth mechanism of a vapor-liquid-solid (VLS) metal oxide nanowire has been
clarified by investigating 1) the role of surrounding oxygen on oxide nanowire growth and 2) the transport
pathway in oxide nanowire. We found that oxygen strongly affects the VLS oxide nanowire growth. The findings
as to the roles of surrounding oxygen on the inherent competition between VLS and Vapor-solid (VS) growths are
in principle rather universal for VLS grown nanowires of various oxides. We also found the significant
contribution of vapor phase transport pathway on VLS grown oxide nanowires, which differs from some previous
implications based on the presence of long surface diffusion phenomena.

Second, the theoretical analysis was utilized to understand the growth mechanism of VLS oxide
nanowire. The mechanism of the solidification of metal oxide in VLS growth and VS growth were investigated by
model molecular dynamics simulation. Our theoretical analysis suggested that the VLS growth rate and the VS
growth rate strongly depends on the material flux qualitatively agrees well with the experimental results. The
control of the material flux as to the appropriate condition for VLS growth allows us to obtain oxide nanowire
growth as called the flux window principle.

Third, the synthesis of novel oxide nanowire via VLS growth mechanism has been confirmed by the flux

window principle via precise control of material flux. Such concept enables us to fabricate the various novel oxide

nanowires such as MnO, CaO, CoO, Sm203, Eu203 etc. The present approach based on a control material flux
provides a foundation to tailor VLS novel oxide nanowire.

Fourth, the dynamic dopant incorporation rule on VLS grown semiconductor oxide nanowire growth has
been demonstrated. We found that choosing the dopant species whose vapor pressure is comparable to that of its
host material is essential for the effective and homogeneous impurity doping, which must be a rather universal
design strategy for impurity doping on various VLS grown semiconductor oxide nanowires. Furthermore, we also
found that an addition of excess impurity dopants induces a mesostructure in Sb-doped SnO2 nanowires.

Finally, the metal oxide nanowire application in organic-inorganic nanodevices was demonstrated. The
stable photoassisted atomic switched (PAS) events could be obtained by using VLS grown ITO nanowires as
nanoscale transparent electrodes. We found a crucial role of ITO nanowire on PAS through the nanowire length
dependent switching behaviors. The advantages of metal oxide nanowire enable us to develop a wide range of

applications on inorganic-organic nanodevices
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