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Towards single-crystal silicene by interface engineering

Two-dimensional (2D) materials of single/few-atom thickness are attracting significant attention for
applications in low-power and flexible electronics and optoelectronics. Their properties, often different
from those of corresponding bulk materials, can further be tailored by stacking different 2D materials in
van der Waals heterostructures.

By presenting the results of our ab initio investigations in conjunction with experimental studies, here I
will focus on silicene, the Si-analogue of graphene ideally hosting Dirac fermions and proposed for actual
devices such as field effect transistors.



Silicene, not being exfoliable, is typically grown by molecular beam epitaxy on a silver surface. However,
such synthesis is characterized by the formation of multiple phases and domains, as well as a strong Si-
Ag hybridization severely affecting electronic properties[1] and optical response[2]. While the latter
aspect can be solved by subsequent Ag removal, the former poses severe constraints on the spatial
charge conduction and application in devices in contrast to recent single-crystal growth of graphene and
h-BN on the wafer scale. After briefly reviewing the basics of silicene, I'll present our scheme to realize
silicene-stanene (2D tin) heterostructures on silver [3], and how tin can be used to engineer the
silicene/silver interface to achieve very well-ordered single-phase silicene phases in the monolayer and
multilayer range [4].
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