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The continuous miniaturization of electronic devices has propelled modern technologies to higher performance, but further 

progress may require a shift from traditional semiconductors towards new systems and integration technologies. The 

development of van der Waals (vdW) heterostructures made by stacking two-dimensional (2D) crystals has led to the discovery 

of new phenomena and the realization of new functional devices. Among these vdW crystals, metal chalcogenides (InSe, GaSe, 

etc.) compounds represent promising semiconductors for both science and technology. This talk reviews my recent research on 

this new class of 2D semiconductor crystals. From the growth and fundamental studies of 2D layers and heterostructures to the 

demonstration of prototype devices, I will discuss how these systems can provide a platform for scientific investigations and 

new routes to 2D electronics and optoelectronics, including high mobility field effect transistors, quantum metrology and fast 

photonics [1-5].  
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