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Living organisms are full of sophisticated molecular machines, and unravelling their structure
and function continually inspires man-made nanotechnology, with expected applications from
tribology to data storage.

In my talk, I will discuss mechanisms for
controlled switching of the structure and
properties of 2D materials at solid-liquid
interfaces, from the collective scale down to
single-molecule manipulation, at ambient
temperatures and pressures. The 2D materials
include self-assembled structures of tailored
organic molecules but also hexagonal boron
nitride, Figure 1, an atomically thin insulator. The
switching events invariably depend on tipping Figure 1. Three-dimensional view of boron

the balance between intermolecular and nitride nanomesh on Rh(111) with one Cu-
adsorbate-substrate interactions, and may be Phthalocyanine molecule trapped in a pore.
controlled by a number of external stimuli: the interfacial potential at electrochemical solid-
liquid interfaces, the chemical potential of ionic species in solution, intercalation of atomic
species, or the electric field between an STM tip and the substrate.
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