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Abstract: 

During the last 20 years high pressure science has experienced a dramatic growth and nowadays 
encompasses a huge variety of research areas, spanning from biology and food processing to 
chemistry and physics of matter under extremes conditions. In this presentation, after a brief 
introduction about the generation of static high pressure in the GPa range and the effect of 
pressure on molecular systems, I will present a selection of significant studies, which highlight 
the importance of pressure not only to explore the fundamental chemical and physical 
properties of matter, but also to synthesize new advanced materials and gain insight about their 
structural and reactive properties. I will finally focus on our recent results about the mechanism 
of the high pressure A7 to sc phase transition in Phosphorus and the discovery of the pseudo-
simple cubic (p-sc) structure, which has remarkable implications, as it significantly raises the 
pressure limit where the layered structures of P exist and reconciles the chemical and structural 
high pressure behavior of P with those of heavier pnictogens, finally bringing order to the 
sequence of the high pressure limit for the layered A7 structure in group 15 elements of the 
periodic table. The identification of the effects ruling the stability of the layered vs non-layered 
structure of P possibly opens new perspectives for the synthesis, stabilization and 
functionalization of Phosphorene-based materials. Finally, as superconductivity is concerned, 
the identification of the p-sc structure provides new experimental evidence to explain the long-
debated anomalous pressure evolution of Tc in P below 30 GPa. 
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