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Abstract

The interplay among degrees of freedom - lattice, charge, orbital and
spin — at the interfaces of strongly correlated oxides generate unique
electronic phases and cause many intriguing phenomena, such as 2
dimensional electron gas at the LaAlO3; -SrTiO; hetero-interface and the
electrical conduction at the domain walls (homo-interface) in ferroics.
Therefore, complex oxides provide a new arena to explore novel
phenomenon. However, is there another oxide interface existing beside the
artificial manipulated bi-layer heterointerfaces and homointerfaces due to
the reduction of free energy? In order to search for new types of complex
oxide interfaces, we examined the existing oxide heterostructures and
found that the tubular oxide interfaces in self-assembled hetero-epitaxial
nanostructures, which form spontaneously during the growth process due
to competition of the surface energies, have not been explored yet. Self-
assembled nanostructures are used to study .the properties of the
combination by two materials, such as the magnetoelectric coupling in the
system of ferroelectric BiFeO3 (BFO)-ferrimagnetic CoFe;0,4 (CFO) or the
photomagnetic coupling in the photostrictive SrRuO3; — magnetostrictive
CFO system.

In this study, we adapted the BFO- CFO as a model system. to carry
out the systematic research on the BFO-CFO tubular interface and the
phenomenon of local conduction at the tubular interface was observed and
studied at the nano scale through conducting atomic force microscope (C-
AFM) as well as secanning tunneling microscope (STM). Form the analysis
of I-V curves, two transport models are found to be the dominant
conduction mechanism and the nature of the interfacial band structure is
also resolved. Knowledge extracted from our results could serve as a guide
for future works on integration “of “nano-composites into functional
nanoelectronic devices.
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