Nanopatterned Complex Oxides -

Key to New Physics
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Complex oxides are promising materials for future
electronic applications, especially because of the
large variety of properties. They can be
ferromagnetic, ferroelectric, conducting, insulating,
piezoelectric and much more. In order to use them
for future nanoelectronics it is necessary to develop
suitable patterning processes. For many of these
materials the latter is quite a challenge because
they are much more stable to standard dry etching
techniques than for example II/VI, lII/V, or group IV
semiconductors and unlike most metals they may
lose or change their relevant properties if
patterned by simple physical patterning techniques.
A good example is insulating SrTiO; which is often
used as a substrate and by most dry etching
techniques is turned conducting. Because of this
lack of suitable nanopatterning techniques the
investigation of interesting physics is often limited
to macroscopic structures.

One of our main research topics concerns the
development of reliable nanopatterning processes
for various oxides. The applications are widespread
and range from the tuning of magnetic properties
in  ferromagnetic Lap;SrosMnO; by shape
anisotropy[1] in large areas of nanostructures to
the investigation of magnetotransport in
nanostructures patterned from the well known
electron gas in LaAlO;/SrTiO; heterostructures[2]. In
the latter for example we have observed a
resistance anomaly which is undetectable in large
area structures and which points out that the low
temperature transport in this material system is
entirely based on filaments which appear at
structural domain walls in the substrate while the
larger part of the interface is completely
insulating[3].
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Figure 1. Nano-Hall bar patterned from LaAlO5/SrTiO;
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Figure 2. Resistance of an LAO/STO nanostructure
measured during warm-up from low temperature. For
the different curves the minimum temperature is varied.
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