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Metal atom-decorated semiconductor surfaces have long been studied
as model systems for the formation of electrical contacts to semicon-
ductor devices. More recently, atomic monolayers on semiconductors
have come into focus as two-dimensional designer quantum materials.
A case in point are two-dimensional topological insulators (2D-TIs)
which host 1D metallic and spin-polarized edge states, giving rise to

the quantum spin Hall (QSH) effect. Starting from the notion that
a 2D honeycomb lattice favors a topologically non-trivial band struc-
ture, I will discuss several examples of such synthetic 2D-TIs, ranging
from bismuthene (Bi/SiC(0001)) [1-3], whose large gap even allows the
optical generation of excitons in a topological band structure [4], to in-
denene (In/SiC(0001)), a triangular 2D lattice of In atoms with emerg-
ing honeycomb physics and first example of a real-space obstructed
QSH insulator [5, 6].
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