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Main Research Interest: Nanowires and nanotubes: architecture and properties,

Template-based nanofabrication.

Nanowires and nanotubes: synthesis and
size/morphology dependent properties

Ordered nanowire arrays of mainly semiconducting
materials (ZnO, TiO,, CuO, etc.) will be synthesized
using cost-effective template methods. Depending on
application requirements, their size, orientation and
distribution will be controlled to different levels. This is
because the optical and/or electric property of a
nanowire might be strongly dependent on its size and
architecture. Such a relationship allows a tune of their
optoelectronic performance for the application as light
source and detectors.

Using nanowire as a further template, we can fabricate
ternary oxide nanostructures (such as spinels,
perovskites) based on the conventional solid-state
reactions. Of interest are some multi-color luminescent
nanotubes, and magnetic nanoparticles. We study the
interface reaction and diffusion mechanism.

We are also interested in the direct observation of the
nanowire growth using in-situ TEM, which gives us hints
the thermodynamics and kinetics of the growth process.
Moreover, interaction between metal nanoparticle and
the oxide nanowire surface is also of importance to the
understanding of the photocatalytic effect and gas
sensing properties of such hybrid system.

Nano Ferroelectrics

We study the fundamental physics as well as their
memory applications of nanoscale ferroelectric materials
(e.g., PZT). Main interests include (i) fabrication of
single-crystalline ferroelectric nanorods/tubes, (ii) their
assembly into 3-D capacitors, and (iii) ferroelectric-
gated, semiconducting metal-oxide nanowire channel
FET devices.
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Background: Topview
of ferroelectric PZT
submicron tubes array.
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concentric tri-layered
tubes. Bottom: inclined
view.
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