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The Special Issue contributions cover the main themes related to the applications of multivariate analysis to crystallography. Seven manuscripts in the fields of chemistry, physics, and earth and materials science were published. The power of factor analysis when applied to the classification of rocks was demonstrated in the two papers by Fomina et al. and Kozlov et al., the first [1] dealing with the algorithm used for data analysis and the second [2] with the geological interpretation of the data. The significance and theoretical development behind the Principal Component Analysis (PCA) applied to X-ray powder diffraction were then investigated by Chernyshov et al. [3]. The authors, starting from previous works on the topic, further developed guidelines for the interpretation of PCA results, aiming to facilitate data analysis and correctly extract the structural information. PCA potentialities in analyzing in situ X-ray powder diffraction (XRPD) data were elucidated by Conterosito et al. [4]. Here, the authors demonstrated how PCA can support traditional XRPD data refinement methods to obtain the best possible location of gas molecules within a Y zeolite. In the paper by Ishihara et al. [5], multivariate analysis demonstrated its power when the probe is completely different from traditional diffraction techniques: a cocrystal formation reaction was followed by teraHertz spectroscopy, and the dataset was successfully analyzed using the multivariate curve resolution approach.



Finally, two reviews analyzed the state of the art in the two main X-ray-based approaches in elucidating short- and long-range ordered structures. Martini and Borfecchia [6] summarized the advances in the use of multivariate analysis for the investigation of the local structure by X-ray adsorption techniques. Guccione et al. [7] collected and categorized the possible multivariate approaches for the analysis of structure ray diffraction data from single crystal and powder crystalline samples. In both cases, multivariate analysis resulted in a promising complementary tool to the traditional approach, which is able to speed up and/or increase the amount of useful information extracted for the data. Huge developments and widespread applications are envisaged, especially in all cases where new sources and detectors allow the collection of giga- to tera-bite data in in situ or operando experiments, carried out in laboratory or large-scale facilities, such as synchrotrons and X-ray Free Electron Lasers (XFELs). This Special Issue can thus be a useful guide for the many scientists interested in applying multivariate analysis in crystallography, both from theoretical and practical viewpoints.
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