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X-ray absorption spectroscopy (XAS) is a powerful tool to study local electronic and atomic structure of solids, liquids, and gases in a wide range of external conditions defined by temperature, pressure, etc. The information on the local electronic structure can be extracted from x-ray absorption spectrum in the vicinity of an absorption edge of an atom, whereas structural information can be determined from the extended X-ray absorption fine structure (EXAFS), having an oscillating character, and located beyond the absorption edge.
XAS can be used to determine very small atomic movements [2], atom distribution functions and local environment of particular chemical element [1, 3] as well to test molecular dynamic models [4]. Since early days XAS is used to study catalysts and chemical reactions [6]. Modern X-ray free electron lasers bring a fs resolution to the structure analysis [5]. Special advantage this method is in determining atomic structure around dopants [7]. 

In this talk I will give and overview of the modern methods using XAS for various analysis of solids, dopant structure analysis and reactions. Methods will include data analysis and modelling approach developed by our team [4, 8]. 
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