Energy Dispersive X-ray Absorption Spectroscopy applied to studies at extreme conditions
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Energy Dispersive X-ray Absorption Spectroscopy (EDXAS) is now a well-established method which has been applied to a broad range of applications. The energy dispersive spectrometer employs a bent crystal to focus and disperse a diverging polychromatic X-ray beam onto the sample. The beam passing through the sample then diverges towards a position sensitive detector, where beam position is correlated to energy. Major advantages of this scheme are: i) an intrinsic stability in focal spot position and in energy scale, since during acquisition the optics is not scanned ii) a high acquisition speed, where all energy points are acquired rigorously in parallel and iii) a small focal spot, thanks to the focusing properties of the curved crystal.

In this presentation, I will make an overview of recent results obtained thanks to the combination of one or more of the above characteristics, in diverse areas of science at extreme conditions. Examples will cover the structure of molecular solids at Megabar pressures [1], chemical ordering in high pressure phases of semiconductors [2] and the effect of pressure on the magnetic properties of Fe [3-5]. I will also mention more recent developments that are now opening the way to in-situ investigations of chemical reactions that occur in the interior of planets [6-8].
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