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During recent years, the new capabilities offered by data mining, artificial intelligence and ab initio 
calculations have enabled the effective design and synthesis of materials with specific physical and 
functional properties. This has led to the prediction and, in some cases, to the experimental discovery of 
novel compounds, such as topological materials or superconductors, or to a comprehensive explanation 
of the remarkable properties of exotic phases, such as superconducting hydrides, and of promising 
functional materials, e.g. photonic crystals, thermoelectrics, magnetoelectrics and multiferroics. 

These promising results suggest a powerful research direction combining theoretical predictions, data 
mining, artificial intelligence and advanced methods enabling the synthesis of metastable phases in both 
bulk and nanostructured or thin-film form and the optimisation of targeted properties.    

The goal of the proposed workshop is to present recent advances in the field showing the effectiveness of 
the above research approach in the synthesis of quantum materials and to foster an open discussion on 
new research perspectives. We propose that the workshop comprises two 30’ invited talks, four 15’ 
contributed talks and a poster session. 
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