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X-ray diffraction (XRD) and X-ray absorption fine structure (XAFS) spectroscopy are widely used in materials science to determine crystal structure and chemical state, respectively, and both techniques are compatible with in situ sample environments. Numerous authors have highlighted the advantages of recording XAFS and XRD within a single experimental session at a synchrotron radiation beamline, as the combined data sets provide substantially deeper insight into the probed sample volume than either technique alone. Such combined experiments are now performed at many beamlines around the world.
However, XAFS measurements must be carried out at the absorption edge of the analyte atom, an energy that is often lower than desired for XRD, where shorter wavelengths are often used to avoid strong absorption and to access a larger reciprocal space range. Combined XRD/XAFS studies therefore typically require changing the incident energy over a wide range, which is problematic when the sample evolves on time scales faster than tens of seconds. Moreover, changing the monochromator angle can induce beam motion, causing the two techniques to probe different sample volumes.
Here we propose exploiting the first and third harmonics of a Si(111) double-crystal monochromator, combined with the 35 mm-period undulators at ESRF ID26, to enable truly simultaneous XRD/XAFS measurements. The main challenges of this approach are harmonic contamination in the spectroscopic data and the low photon flux available in the third harmonic for recording the XRD pattern. We will present and discuss our first feasibility studies on ID26 where the powder diffraction patterns were recorded using 4 Mythen detectors.
