First-principles XANES calculations within the pseudopotential framework: 17 years of XSpectra
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ABSTRACT
XSpectra is the X-ray absorption spectroscopy module of the Quantum ESPRESSO suite [1], enabling first-principles calculations of X-ray absorption near-edge structure (XANES) spectra within a density-functional-theory-based framework that uses pseudopotentials [2]. Originally introduced in 2002 by Taillefumier et al. [2], the method reached a broader community with the publication of the XSpectra implementation in 2009 [3] and has since been employed in several hundred scientific studies across physics, chemistry, materials science, and geosciences.
In this presentation, I will review the major developments of XSpectra over the past 17 years, highlighting the methodological advances [5-8] that have progressively extended its range of applicability. I will also illustrate the impact of the code through a selection of representative applications, demonstrating its role as a widely adopted tool for the interpretation and prediction of XANES spectra from first principles.
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