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Abstract

X-ray diffraction (XRD) 1s a powerful technique used to investigate the structural and
crystallographic properties of materials. The integration of information technology (IT) with
XRD has introduced new possibilities for data acquisition, processing, simulation, and
interpretation. This overview proposes a conceptual approach in which computational methods
and digital technologies are used to improve the analysis of X-ray diffraction patterns. IT-based
tools can support automated peak identification, pattern comparison, numerical modeling, data
visualization, and the interpretation of complex diffraction data. The proposed theory
emphasizes the connection between physical principles of X-ray diffraction and computational
analysis, with the aim of improving accuracy, efficiency, and reproducibility. Such an approach
may be useful in materials science, nanotechnology, chemistry, physics, and related research
fields. The integration of XRD with modern IT techniques demonstrates how computational
technologies can strengthen experimental analysis and provide deeper insights into the
structure of materials.
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