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Photon-in/photon-out spectroscopy in materials
science
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Instruments for photon-in/photon-out spectroscopy have become available on many X-ray absorption spec-
troscopy beamlines at synchrotron radiation sources. This makes the technique visible and accessible to many
researchers in the materials science community. In particular, in situ and operando studies in catalysis and
research related to energy storage greatly benefit from the larger information content when X-ray emission
spectroscopy (XES) is added to X-ray absorption spectroscopy. Beamline ID26 at the ESRF features XES in-
struments for the hard and tender X-ray range. Their design maximizes detection efficiency for low analyte
concentrations and time-resolved studies. In situ cells for tender X-rays must be inserted into the vacuum of
the spectrometer chamber andwindows have to be adapted to the short penetration depth of the tender X-rays.
I will present the tender X-ray spectrometer and some examples for the application of photon-in/photon-out
spectroscopy in materials science. I will furthermore discuss a new protocol for time-resolved and imaging
studies using X-ray emission spectroscopy.
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