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Orbital Polarization and Electron Correlation of
Manganese and Cobalt Oxides

Student : Wen-Bin Wu Advisor : Di-Jing Huang

Institute of Electrophysics
National Chiao Tung University

ABSTRACT

Transition-metal oxides exhibit a variety of physical properties determined by
the electronic structure of valence electrons. The electron attributes: charge, spin,
and lattice structure strongly couple with orbital symmetry of the valence electrons.
The strong interplay among these attributes gives rise to fascinating phenomena,
such as high-temperature supereonductivity, ‘metal-insulator transition, and
colossal magnetoresistance. The study of orbital symmetry is therefore an
important subject in strongly correlated electron systems. In this dissertation, we
present soft x-ray spectroscopic measurements and epitaxial growth of manganese
and cobalt oxides to investigate their orbital ordering and electron correlations.

For manganese oxides, we used linear dichroism in soft x-ray absorption to
unravel the orbital character of the valence electrons of La;Sri.,xMnO,. To study
the strain induced orbital ordering, we employed the pulsed laser deposition
technique for the growth of high-quality epitaxial thin films of LagsSrosMnO3. We
also used polarization-dependent soft x-ray absorption technique to determine the
orbital symmetry of electrons responsible for the low-energy excitations in layered
Na,CoO,. In addition, the measurements provide spectral fingerprint of electron
correlation of Na,CoO..
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