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This study examines five tile fragments from Wawel Royal Castle using X-ray 
fluorescence (XRF) and X-ray computed tomography (XCT) to investigate their 
composition and internal structure. XRF analysis revealed similarities to Carpathian 
Basin ceramics in SiO₂, K₂O, P₂O₅, and MnO contribution but higher TiO₂, Fe₂O₃, and CaO 
levels as well as lower Al₂O₃, MgO, and Na₂O content, suggesting local production with 
different clay sources despite shared motifs. 

XCT provided high-resolution imaging of inclusions, voids, and porosity, complementing 
XRF findings by revealing variations in clay refinement, tempering methods, and firing 
conditions. Correlating XCT structural data with XRF chemical composition highlighted 
craftsmanship differences from rudimentary to advanced techniques. Despite voxel 
resolution limitations, XCT proved valuable in identifying internal inaccessible ceramic 
structures. 

This research contributes to the understanding of medieval ceramic production, offering 
valuable insights into cultural exchanges, trade networks, and regional influences in 
Central Europe while highlighting the role of local craftsmanship in creating historically 
significant artifacts. Additionally, the synergy of XCT and XRF enhances archaeological 
research methodologies, demonstrating the advantages of multi-modal, non-destructive 
material characterization for heritage conservation and material studies. 
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