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Oxide materials are gifted systems, providing a
variety of physical properties, including
superconducting, ferroelectric, piezoelectric,



magnetic, CMR, optical, conducting and et al. The
combinations of these properties provide new
solutions of next-generation electron devices. The
goal of this project 1s to build up a laser molecule
beam epitaxy (MBE) system to fabricate epitaxial
oxide heterostructures. Because 1t has the advantages
of high quality epitaxial growth, fast optimization,
and good composition and interface control, it has
been a core technology on developing oxide
heterostructures for many years. Such a platform will
greatly promote the ability of studying oxide
electronics in academia and industry. Such a system
will help us to build up a database for oxide
epitaxial growth and to understand the fundamental
physics in behind. Such a platform can be used to
develop new functional oxide materials and
heterostructures. It can also be used to provide
high-quality epitaxial oxide films for research
groups to do other detail measurements. It can also
be used as a platform for industry to develop new
oxide devices. It will be an efficient approach to
integrate research energy in academia and industry.
First year, we have built up the Laser-MBE systen,
and it shows the capability to control the film
growth. Second year we have built up a high vacuum
scanning probe microscope which will provide us an
environment to in-situ characterize the quality of
the substrates, and to understand the properties of
our new functional oxide epitaxial films. The third
year we have built up the second Laser-MBE system
combined with a fast scanning probe microscopy. The
combination of laser MBE and SPM is a powerful and
fast tool to develop the basic understanding of oxide
films, which will be useful and helpful to academic
research and industry.

®~ M4 . laser MBE, epitaxial, complex oxide, multifunctional
nanostructrures, multiferroic materials
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Abstract

Oxide materials are gifted systems, providing a variety of physical properties, including
superconducting, ferroelectric, piezoelectric, magnetic, CMR, optical, conducting and et al. The
combinations of these properties provide new solutions of next-generation electron devices. The
goal of this project is to build up a laser molecule beam epitaxy (MBE) system to fabricate
epitaxial oxide heterostructures. Because it has the advantages of high quality epitaxial growth,
fast optimization, and good composition and interface control, it has been a core technology on
developing oxide heterostructures for many years. Such a platform will greatly promote the
ability of studying oxide electronics in academia and industry. Such a system will help us to
build up a database for oxide epitaxial growth and to understand the fundamental physics in
behind. Such a platform can be used to develop new functional oxide materials and
heterostructures. It can also be used to provide high-quality epitaxial oxide films for research
groups to do other detail measurements. It can also be used as a platform for industry to develop
new oxide devices. It will be an efficient approach to integrate research energy in academia and
industry.

First year, we have built up the Laser-MBE system, and it shows the capability to control the
film growth. Second year we have built up a high vacuum scanning probe microscope which will
provide us an environment to in-situ characterize the quality of the substrates, and to understand
the properties of our new functional oxide epitaxial films. The third year we have built up the
second Laser-MBE system combined with a fast scanning probe microscopy. The combination
of laser MBE and SPM is a powerful and fast tool to develop the basic understanding of oxide
films, which will be useful and helpful to academic research and industry.
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