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Shortly after the invention of the Scanning Tunneling Microscope, which was awarded the Nobel Prize in Physics in 1986 and spawned the
‘nanorevolution’, atomic force microscopy (AFM) became available. AFM has proven its usefulness as a rugged, versatile tool in science and
engineering. Interestingly, atomically resolved surface imaging took off much later and was accelerated by the invention of the gPlus sensor
[1]. In the talk, I give a short overview of the elegance and usefulness of non-contact AFM results. Predominantly used for imaging flat
organic molecules [2], it is invaluable for the on-surface synthesis of carbon-based nanostructures [3]. Its non-invasive nature makes it a
perfect tool for investigating the structural intricacies of adsorbed water [4] or for assessing the acidity of single surface hydroxyls [5]. In
recent work, we have applied non-contact AFM to insulating materials, which enabled us to resolve several long-standing enigmas. The
bulk-terminated surface of Al.0s(0001) was expected to be highly reactive toward water, but experiments do not support this prediction.
ncAFM images showed that the surface is only partially ordered [6]. Upon heating, it undergoes a massive reconstruction, and the exact
atomic structure has now been resolved [7]. And for Agl(0001) [8], a perfect lattice match with hexagonal ice would make the material an
ideal ice nucleator, but its surface polarity necessitates reconstructions that could destroy this beneficial relationship.
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