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Electron transfer plays a crucial role in many chemical processes, from photosynthesis to

combustion and corrosion. However, the effect of electron transfer on the electronic

structure of organic molecules remains largely unclear. Unveiling these fundamental

aspects requires the development of experimental tools allowing the observation of electron

transfer down to the single molecule level. In this talk, I will present an imaging approach,

namely single-electron alternate charging scanning tunneling microscopy (AC-STM),

allowing mapping the orbital structure of single molecules upon electron transfer [1–3]. In

this way, we unveiled the effects of electron transfer and polaron formation on the single-

orbital scale. In the second part of the talk, I will focus on a recent set of experiments,

where the orbitals of an organometallic dye molecule could be resolved upon

photoexcitation. These results, obtained by combining a pulsed laser and high-resolution

atomic force microscopy (AFM), open for the study of excitonic states in two-dimensional

photoactive frameworks.
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