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Glass is a fascinating natural and synthetic material used since prehistorical times by Men and Women. Obsidians were shaped similarly to flint stones to produce tools. Since the Egyptian period, synthetic glass objects have been produced by Men and Women. At the beginning, small, precious, and rare objects were produced. With the evolution of raw materials, recipes and techniques, glass objects become transparent which is a key factor of science development in the Middle Ages with chemical glass ware and optical instruments for example. The Middle Ages is also an important period for glass windows in what is now northern Europe. With the industrial revolution, glass becomes more and more common with a wide range of uses that we know nowadays. However, the emergence of new glass compositions and uses are still empirical as the glass structure at the atomic scale remains largely unknown and the relationship between structure and properties unpredictable. 

Exploring glass structure is thus still a necessity but is also very challenging. Disorder effects and the absence of long-range order hinder the possibility to extract structural information from powerful tools as X-ray diffraction. In this context, the chemical selectivity of XAS appeared to be very interesting to explore the structure from various points of view (at the edge of so called glass formers like Si or Al, but also minor elements, also called glass modifiers, used as structural probes like transition elements for example).   

Based on different studies using EXAFS at the Fe K-edge, XANES at the Mg K-edge or at the Mn K-edge, pre-edge analysis at the Fe K-edge, we will explore the potentialities of XAFS – most of the time coupled to other techniques, to modelling or to calculation - to derive information on glass disorder, on element environment or oxidation state, and on glass alteration. For each example, experimental and analytical difficulties as well as blind corners will be discussed.
