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Over the last 2 decades, since the emergence of scanning tunneling microscopy,
numerous new insights related to atomic structure at surfaces — both geometric and
electronic structure — have emerged. In this talk a number of such advances will be
described as background to the development of new nano-tips (1) that appear to be near
ideal electron, and ion sources.

Examples will include a process for automatically assembling ordered multi-molecular
nano-structures on silicon (2), a new concept for a single molecule transistor (3), and
very recent work describing controlled coupling and occupation of silicon atomic
quantum dots (4). The latter will be described as an embodiment of the “QCA”, or
Quantum Cellular Automata, scheme for building a new generation of ultra low power
computers.

The atom-scale crafting of nano-tips will be described and directly illustrated. The talk
will conclude with a description of our current effort to realize Gabor’s dream of a point-
projection microscope capable of atom-resolved, element specific, tomographic imaging
of nano-structures.
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