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Various perovskite-derived oxide systems have been
synthesized and characterized for novel properties and functions.
The B-site ordered double perovskite, SrasFeMoQOg, has been
highlighted since RT half-metallicity and TMR behaviour were
discovered for it in 1998. Initially an electronic structure was
assumed based on localized 3d° electrons of high-spin Fe™ and an
itinerant 4d' electron of MoV. However, we showed that iron in
SrsFeMoOg possesses a mixed-valence state, expressed as Fe',
based on both ¥Fe Massbauer and Fe K- and L-edge XANES
spectroscopy results [1]. Furthermore, by controlling the size of
the A-cation in the (Sr.Ca.Ba);FeMoOg system, Le. employing
isovalent cation substitution, the precise valence of the mixed-
valent Fel" gpecies was successfully fine-tuned [2]. Mossbauer
data revealed another type of iron species too, Le. trivalent Fe
atoms or anfi-site atoms (AS) sitting at the lattice site reserved
for Mo in the completely ordered double-perovskite structure.
Also obtained was the first experimental evidence for anti-phase
boundaries (APB) in SroFeMoQOg [3]. From experiments performed
under external magnetic fields an unexpected behaviour was
revealed for such APBs. How the AS atoms and APBs affect the
TMR properties remain to be clarified, yet. On the other hand, by
introducing three-dimensional intrinsic defects it is possible to
enhance the MR characteristics: we attributed the large
enhancement of MR seen for heavily W/Ta substituted
SroFe(Mo,W/Ta)Og samples to an additional CMR-type effect
originating from the antiferromagnetic nature of areas rich in W
or Ta embedded in the SroFeMoOg matrix [4].

For the A-site ordered double perovskites, BaRE(Fe.Cu)oOs5.45
(RE = rare earth element) interesting interplays among various
Fe/Cu species as well as magnetic/magnetotransport properties
were revealed [5,6]. By precisely controlling the oxyvgen non-
stoichiometry in these systems, iLe. oxygen engineering, the
relative abundance and the precise valence of various transition
metal species and accordingly the magnetic/magnetotransport
characteristics were successfully tailored.

In terms of sample characterization techniques, novel wet-
chemical redox analysis methods and quantitative XANES
approaches were developed to accurately determine the degree
of oxygen non-stoichiometry and the layer-specific carrier
concentrations in layered oxide systems [89]. These methods
were then successfully employed for various superconductive
triple and quadruple perovskites to elucidate the distribution of
carriers and its effect on the superconductivity characteristics
[10-12].

Abo Akademi University, Finland Johan Lindén

DESIGNING AND OXYGEN ENGINEERING OF NOVEL TRANSITION METAL OXIDES WITH PEROVSKITE OR
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Helmer Fjellvag
I am a chemist from the University of Oslo, Norway, with special background in inorganic and solid state chemistry. I
arrived here on April 1, 2003. My recent activities include synthesis and structure determination of novel microporous
or layered materials, frequently of a mixed inorganic - organic nature; structure - property studies of perovskite
related oxides; thin film growth of complex oxides by sol-gel and ALCVD techniques - including synthesis of novel
metal organic precursors; studies of metal hydrides (also ionic/covalent ones) for hydrogen storage, and finally, DFT
calculations of electronic structure and physical properties of functional materials of interest for our research
program. I look forward to a very interesting collaboration with the Profs. Yamauchi - Karppinen group on high Tc
superconductors, misfit-lavered Co-oxides and perovskite-related oxides for the next coming three months.
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