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Maarit KARPPINEN

I am from Helsinki, Finland, and my background is in inorganic chemistry. With my closest collaborator at TIT, Prof.
Hisao Yamauchi. I have been focusing my research on the design, synthesis and characterization of functional multi-
layered oxide materials, The main research topics are concerned with the "chemical pressure” - "crystal structure” -
"bond strength" - "redox state" - "orbital state” - "spin state" - "property” relations in strongly-correlated-electronic
systems, that is nothing but "nanochemotronics’. The materials studied include perovskite-derived oxides of
high/mixed-valent transition metals possessing properties like magnetoresistivity (Mn, Fe, Co) and high-Tc
superconductivity (Cu) as well as structures with triangle-based lattice geometries, e.g. the high-efficiency

hermoelectric material NaCo»04 exhibiting high thermoelectric power combined with low electrical resistivity and low heat conductivity.
As a tool for the material design and tailoring I have proposed an original concept of "charge carrier doping routes' that provides us with
the guiding rules for directing the doped charge carriers into the desired portion(s) of a multi-layered structure even in an orbital-scale. For
synthesizing the tailored materials, original or specialized approaches such as "oxygen engineering’ and layver-by-layer CVD techniques are
developed. In terms of materials characterization, techniques based on large-scale facilities and/or international collaboration, e.g.
synchrotron x-ray and neutron diffraction, x-ray absorption spectroscopy (XANES/EXAFS) and Mossbauer spectroscopy, are extensively

utilized.
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