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After being the dominant two-dimensional (2D) material with fascinating properties, graphene has been 

challenged by other promising materials over the past decade. New families of 2D materials have 

emerged, such as silicene, germanene, phosphorene, borophene and transition metal dichalcogenides 

(TMDCs). These materials can be obtained by a variety of methods, including mechanical exfoliation, 

liquid phase exfoliation, chemical vapor deposition, and molecular beam epitaxy (MBE). The latter has 

proven to be superior for producing large and homogeneous films on metal substrates. A large part of 

this thesis was devoted for the synthesis of new 2D materials using this technique. I have also 

highlighted an alternative approach for the synthesis of two-dimensional TMDCs monolayers. This 

approach, consisting of chemical deposition, allows to obtain high-quality and well-organized films on 

a large scale, thus can be a simplest way to produce devices for potential technological applications. In 

addition, my research activities during the last decade have focused on the use of synchrotron radiation 

applied to the investigation of self-organized organic films on metal surfaces, and of 2D materials, in 

particular by probing their electronic structures by XPS and ARPES. Thanks to a strong collaboration 

with the ISMO laboratory, extensive STM studies have been performed. In my presentation, I will give an 

overview on selected 2D systems, which were the subjects of three PhD projects I co-supervised in 

collaboration with partners from ISMO and ICMMO laboratories.  
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