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New-Generation Material-Design for Functional Oxides:

Quantitative XANES and Multivariate Data Analysis

MSL, Tokyo Tech M. Karppinen
Dept. Chem.. National Taiwan University

R.S. Liu

Applications of layer-engineered electro-functional oxide materials are
to be found in spintronics, energy transport and conversion, efc of next
generation. Such materials characteristically show inhomogeneous
charge/carrier distributions along the piling direction of the different
layers. Within the scope of this project, we have elaborated various
XANES (x-ray absorption near-edge structure) spectroscopic approaches
to a highly quantitative level in terms of detecting layer-specific
charge/carrier concentrations.'® The spectra were collected at both O
K and transition metal (Cu, Fe or Co) L23 edges at the National
Synchrotron Radiation Research Center (in Hsinchu, Taiwan). As one
of the highlights of the results, we were able to explain the puzzling
behaviour of increasing T. with decreasing size of the rare earth (R)
constituent for our newly discovered (Cu,Mo)Sr2(Ceos7R0.13):Cu201140
superconductors. From the O K-edge XANES spectra that show
distinguishable contributions from hole states in the (Cu,Mo)O1.s charge
reservoir (CR) and the CuO: plane it was found that with decreasing
ionic radius r{R™M), holes are gradually shifted from the CR block to
the superconductive CuO: plane, hence increasing the value of T¢ in
the underdoped system.
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