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I will discuss three relatively new developments in photoemission: the use of nanometer-scale standing-wave (SW) excitation so as to selectively look at different depths below the surface [1-3], the use of harder x-ray excitation in the multi-keV range so as to probe more deeply below the surface, in what has been termed HAXPES or HXPS [4], and the use of differentially pumped sample cells to carry out measurements at elevated pressures in the multitorr regime [5].  The first two of these approaches have the potential for enhancing the sensitivity of photoemission to both bulk and buried interface properties, while at the same time permitting the study of near-surface phenomena.  The third permits bridging the “pressure gap” so as to study surface chemical reactions under more realistic conditions. After a brief overview of basic concepts, I will discuss several recent applications of these methods, separately and in concert.  These will include: variable-temperature HXPS measurements at the ESRF on fractured cubic and cleaved bilayer lanthanum strontium manganite samples [6,7], SW HXPS measurements at BESSY [8] and SPring8 [9] on systems of relevance to spintronic applications, the possibility of doing angle-resolved HXPS so as to carry out band mapping [10], the possible benefits of photoelectron diffraction in the hard x-ray regime for local structure determinations [11], and the application of high-pressure XPS to the oxidation of Si [5].
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