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ABSTRACT 
Over the last several decades, the elemental selectivity and applicability to crystalline, amorphous, liquid, and heterogeneous materials have established X-ray absorption spectroscopy (XAS) as one of the most powerful methods for probing the local atomic and electronic structure of matter. In the nuclear field, XAS has provided unique insights into fuel fabrication, irradiation effects, actinide speciation, and waste-form evolution [1-5]. Historically, however, most XAS experiments have relied on synchrotron radiation facilities, whose exceptional performance has enabled major scientific advances.
The growing demand for synchrotron beamtime and the increasing oversubscription of many beamlines have recently renewed interest in laboratory-based XAS instrumentation. Significant progress in X-ray sources, optics, crystal analyzers, and detector technologies has led to a new generation of laboratory spectrometers capable of delivering high-quality XANES and, increasingly, EXAFS measurements for a broad range of applications [6-9]. These developments are progressively transforming XAS into a more accessible technique that can support routine characterization, method development, long-duration experiments, and rapid experimental feedback directly within research laboratories.
This renewed availability of laboratory XAS opens particularly attractive perspectives for the investigation of challenging materials. Radioactive and actinide-bearing samples remain difficult to study at synchrotron facilities because of transportation constraints, radiological regulations, and the limited number of beamlines authorized to handle significant quantities of transuranic elements. By enabling measurements directly within dedicated nuclear laboratories, modern laboratory XAS instruments can simplify experimental workflows while reducing the risk of sample alteration associated with preparation and transport [8, 10-11].
In this contribution, we present a historical perspective on the evolution of laboratory XAS, from its early developments to the technological advances driving its current resurgence. Emphasis will be placed on the opportunities offered by modern laboratory spectrometers as complementary tools to synchrotron facilities, with examples drawn from the characterization of actinides and nuclear materials. The emergence of readily accessible laboratory XAS is reshaping the practice of absorption spectroscopy and creating new opportunities for both routine and specialized investigations.
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