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1. [FC®IZ

The collaboration between Lippmaa group at ISSP and Kawasaki group at IMR has continued as
scheduled. The support from this collaborative research program has been used to organize several
joint research seminars at IMR and at ISSP to discuss details of oxide heteroepitaxy, thin film growth
control and thin film and device characterization. This has provided an excellent open path for
scientific exchange between our groups. The main research subjects are related to the analysis of the
electronic structure of thin heterointerface layers, probed by transport measurements of superlattices
and in field-effect transistor geometries.

2. HWFZERGE

Our work is progressing on several fronts. The most important aspects has been the exchange of
results, since we work on similar issues, but using different material systems. While the ISSP groups
has characterized field-effect transistors built of SrTiOs/CaHfOs heterostructures, The IMR group has
focused on ZnO, and a ternary SrTiOs/LaTiOs/LaAlOs system. Sample characterization has been done
using three-terminal device measurements, to determine parameters like field-effect mobility and by
more traditional techniques, like measuring carrier concentrations and mobilities in Hall-bar setups.

We are also collaborating on developing methods for performing thin film growth and
characterization experiments more efficiently. For this purpose we are developing software that
allows us to share and distribute experimental data results on line using a Web-based data
management system. The software development is done at ISSP, with installations also operating in
IMR.

3. HFBEECR

As a result of this collaboration we have developed a variety of novel field-effect device structures.
While some of these junctions may be useful for transparent electronics, the main advantage is that
these devices can be used to probe the interface states in heterostructures. Since the layers that we
are probing are only one or two unit cells thick, and the density of defect or trap states is very low,
traditional electronic state analysis methods, like optical absorption or photoemission spectroscopy,
cannot be directly applied. We have shown, however, that transport measurements of heterjunctions
are useful for characterizing defect and trap states at oxide heterointerfaces.

We have also installed and are using a software package for performing distributed materials
science research. A web-based database system has been developed that lets our, and other, research
groups quickly share raw measurement data

4. £ & ¥

We are thankful for the support granted by IMR and believe that this type of collaborative research is
an excellent mechanism for building and maintaining collaborative research between laboratories. We
will continue our joint projects in the area of oxide heterostructures and will likely tighten our links
in the area of developing software tools to support distributed research projects.
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Fig.1 (a) Magnetization curve at 10K, and (b) temperature dependence of magnetization under
the applicd ficld of £800e¢ of the present AF/F/S/F layer.
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