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It is clear that interfaces in complex oxide heterostructures often represent emergent materials that possess surprising properties not associated with the parent oxides, such as two-dimensional electron gases (2DEGs), superconductivity, and magnetism. A detailed knowledge of the composition, atomic structure, and electronic structure through such interfaces is thus
critical. Photomission (PES) and angle-resolved photoemission (ARPES) represent techniques of choice for such studies,
but have certain limitations in being too surface sensitive and in not being able to focus specifically on buried interfaces or
heterostructure layers. In this talk, I will discuss combining two newer elements of PES/ARPES to deal with this challenge: the use of soft x-rays in the ca. few hundred-to-2000 eV regime [1], or even into the true hard x-ray regime [2], to probe more
deeply into the structure, and - tailoring of the x-ray intensity profile into a strong standing wave (SW) through reflection
from a multilayer heterostructure to provide much enhanced depth resolution [3]. The relative advantages of soft/hard x-ray
PES and ARPES and their complementarity to conventional VUV ARPES in the ca. 5-150 eV regime will be considered
[1]. As illustrative examples, by combining SW-PES and SW-ARPES, it has been possible to measure for the first time
the detailed concentration profiles and momentum-resolved electronic structure at the SrTiO3/La0.67Sr0.33MnO3 interface
[3] and to directly measure the depth profile of the 2DEG at SrTiO3/GdTiO3 interfaces [4]. Future directions for such
measurements will also be discussed.
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