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Isolation of graphene is a milestone in condensed matter physics that paved the way 
to a new class of two-dimensional (2D) synthetic single-element materials referred to 
as Xenes [1] This materials research frontier has currently come up into two 
generations of Xenes: the first one related to elements of the IV column of the 
periodic table (e.g., silicene, germanene, and stanine), and the second one to 
emerging elements of the adjacent columns (e.g. borophene, antimonene, tellurene, 
etc.). We will pay attention to the epitaxial methodologies and configurational details 
(see Figure 1) aiming at determining key points for nanotechnology applications, e.g. 
scalability, quality, and stability aspects. Each aspects will be substantiated with 
atomically resolved and/or surface-sensitive data. Consideration will be given to the 
epitaxy of silicene, stanene, and to their heterostructure as well as to some emerging 
Xenes like blue-phosphorene. Finally, the ongoing efforts to devise applications 
based on the Xenes are summarized with focus on key-enabling process schemes 
for the handling of Xene out of their growth environment [2] in device platforms [3]. 
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Figure 1 – Epitaxial Xene configurations (from left to right): single-layer, enpsulation 
with a Al2O3 capping layer, multilayer, and heterostructure.   
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