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WFERE H [DESIGNING AND OXYGEN ENGINEERING OF NOVEL TRANSITION METAL OXIDES WITH
PEROVSKITE OR RUDDLESDEN-POPPER STRUCTURES]
WEZEIR] CFRRI34E 5 H 1 H~FR144E 3 H15H

Various multi-perovskite and Ruddlesden-Popper oxide systems
have been synthesized and characterized for novel properties and
functions. For the B-site ordered iron-oxide double-perovskite
phase. SroFe(Mo,W/Ta)0y.,. co-existence of "internal” colossal-type
and "external’ tunneling-type magnetoresistance effects, ie. CMR
and TMR, was revealed [1,2]. The SroFe(Mo,W/Ta)Og., samples
with low W/Ta substitution levels are ferrimagnetic and exhibit
TMR below T, (up to 8 % at 300 K for SrsFeMoOg.). The TMR
effect originates from the half-metallic nature of SroFeMoOg.y, Le.
100 % spin polarization of the conduction electrons. For Fe in
SroFeMoOg.y, Mossbauer spectroscopy measurements indicated a
fluctuating mixed-valence state of +2.5, as the itinerant d electrons
of Mo transfer the spin and the charge to Fe, thereby decreasing
its oxidation state. Replacing Mo (at an oxidation state of +5.5) by
Wb was found to force increasing amounts of Fe to adopt the Fe?*
state, whereas Ta® substitution for Mo"®* yields increasing
amounts of Fe®. Both W and Ta substitutions were found to
enhance the low-temperature MR up to ~120 and ~200 %.
respectively. The enhancement was concluded to be related to
CMR effects at the paramagnetic-to-antiferromagnetic transition of
the region rich in W or Ta. The W/Ta substitution also brings
down the T, value such that the CMR peak having its origin in the
paramagnetic-to-ferrimagnetic transition may be appreciated at ~
300 K. On the other hand, by controlling the size of the A-cation in
the (Sr,Ca.Ba)sFeMoOg.y, system. Le. employing "isovalent”
substitution, the precise valence of the ferrimagnetic, mixed-valent

Fel5=a* species was successfully fine-tuned.

Also for the A-site ordered double perovskites, BaRE
(FeCoCu)e0s+5 (RE = rare earth element) [34], and for the single
perovskites, (REST)(Fe,Co,Cu)Os.4 [5,6], interesting interplays among
various Fe/Co/Cu species as well as magnetic/magnetotransport
properties were revealed. By precisely controlling the oxygen non-
stoichiometry in these systems, 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 technigues, novel wet-
chemical redox analysis methods [7] and quantitative XANES
approaches [89] were developed to accurately determine the degree
of oxygen non-stoichiometry and the layer/site-specific carrier
concentrations in various layered multi-perovskite and Ruddlesden-
Popper iron, cobalt and copper oxide systems.
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I am a theoretical physicist from the Lawrence Livermore National Laboratory, Livermore. California. I arrived here
on April 1, 2002. My recent researches with my group members are on the melting line of diamond, the first-order
phase change in liquid carbon, quantum cluster calculations on thermodynamic stability and growth processes of
carbon clusters. These researches required both classical and quantum molecular dynamics simulations. They are
closely related to shock wave behavior of organics, which are my other interests. I was born in Kvoto and am looking
forward collaborating with Profs. Kondo-Nakamura's group on high-pressure and high-temperature behavior of carbon
for the next nine months.
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