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Abstract:Atomic-scale quantum electronic devices can be fabricated via the
deterministic placement of individual donor atoms in semiconductors. This
breakthrough technology paves the way for innovative quantum electronic
components and potentially scalable architectures. At the core of this potential lies the
atomically precise incorporation of dopant atoms into semiconductor surfaces,
achieved by adsorbing chemical precursor molecules onto surfaces lithographically
patterned using a scanning tunnelling microscope. To date, the focus in this area has
been the creation of devices using phosphorus in silicon; however, recent work
suggests this may not be the ideal material system for atomic-scale quantum devices.
In this talk, I will present a brief overview of this rapidly developing field, including
our recent results for the incorporation of arsenic atoms into silicon and germanium
and reasons why arsenic may soon replace phosphorus as the dopant of choice for
atomic-scale semiconductor quantum electronics.
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