Atomically-controlled fluorescence and photochemistry
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Pushed to their limit, tip-enhanced photoluminescence and electroluminescence can be
used to generate sub-molecularly resolved fluorescence maps of simple molecules
adsorbed on thin insulating layers. These techniques are in principle not suited for the
investigation of “on-surface synthesized” (OSS) molecular structures, as the direct
molecule-metal contact quenches emission properties. In a recent work [1] we
developed a strategy allowing us to transfer OSS graphene-nanoribbon from a Au(111)
surface to a decoupling NaCl layer and to study their atomic-scale fluorescence
properties. An alternative approach would consist in synthesizing a targeted molecule
directly on the insulating NaCl layer. Controlling chemical reaction on insulating surface
is notoriously challenging. In this context, we recently reported [2] on the use of tip-
enhanced light excitation to control, with sub-molecular precision, a basic chemical
reaction for a molecule adsorbed on NaCl.
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Figure: Tip-induced phototautomerization and enhanced
photoluminescence of a free-based phthalocyanine
molecule decoupled from Ag(111) by few layers of NaCl.
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