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Graphene was the first member of the family of two-dimensional
(2D) materials. The quest for novel 2D materials is boosted by
the prospect for complementing the toolkit of properties of
this family. A much sought-for property for optoelectronics
applications is a wide band-gap in the electronic band-structure.
To this respect, silicon-based 2D materials, noteworthy silicon
oxide and silicon carbide, are exciting candidates.

Fig.1: Scanning tunneling micrograph of the honeycomb lattice of silicon
oxide, with defects. The distance between the centers of hexagons is 0.54 nm.

Our aim was to prepare these materials and to understand their
structure, including the nature of defects which are expected
to have strong influence on the microscopic and macroscopic
properties. A single-layer of crystalline silicon oxide, prepared
on a metallic surface, was specifically addressed (Fig. 1). We
revealed that epitaxy in this system systematically involves one-
dimensional defects. We also identified a local modulation of the
chemistry of silicon atoms in the system.

This study is currently pursued, and focuses on the structural
phases transitions in this system, which is especially rich.
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