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Fig. 1 Two possible interfaces between LaAlO; and SrTiO; in the
(001) orientation?. (a) Schematic of the LaO/TiO,/SrO in-
terface, showing the composition of each layer and the ionic
charge state of each layer. (b) Schematic of the SrO/AlO,/
LaO interface.
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Fig. 2 X-ray reflectivity and absorption spectra from the SrTiO;/
LaAlO; superlattice. (a) Reflectivity spectra measured at
458.4¢eV (Ti2p on-resonance) and 455eV (Ti2p off-
resonance). (b) Ti2p absorption spectra. (¢) Schematic
view of the SrTiO;/LaAlO; superlattice.
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Fig. 3 Photon-energy dependence of the (002) and (003) peaks
near the Ti 2p (a) and O 1s (b) absorption edges. Top and
middle panels show intensity maps of (002) and (003)
regions, respectively. Here bright parts correspond to high
intensities. Bottom panels show the (002) and (003) peak
heights together with the XAS spectra. (c) is the case of the
LMO/SMO superlattice near the O ls absorption edge, as
described in Ref. 24). A top panel shows an intensity map of
the (003) region, where red parts correspond to high intensi-
ties. A bottom panel shows the (001), (002) and (003) peak
intensities together with the XAS spectrum.
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Fig. 6 Resonant elastic x-ray scattering at the Canadian Light
Source. (a) Our plan of installing an elastic x-ray scattering
endstation. Three chambers (transfer chamber, sample
characterization chamber, and molecular beam epitaxy
chamber) will be also connected. (b) Status of the endsta-
tion (December, 2008).
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Electronic structure of the SrTiO;/LaAlO; interface
revealed by resonant soft x-ray scattering

Hiroki WADATI

JSPS Postdoctoral Fellow for Research Abroad

Department of Physics and Astronomy, University of British Columbia
412-2355 East Mall, Vancouver, BC V6T 1Z4, Canada

Abstract

Interfaces between transition-metal oxides often exhibit electronic properties that are absent in in-

dividual bulk materials, and have been one of the most important issues in contemporary condensed-matter
physics. Here we introduce our recent resonant soft x-ray scattering studies of the electronic structures of
SrTiO3/LaAlO; interfaces. We obtained evidence for electronic reconstruction of Ti 3d and O 2p states at the
interface, and concluded that the two types of interfaces in this system are quite different, leading to highly
asymmetric properties. We also show our future prospects related to this study.
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