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Colloidal semiconductor nanocrystals (NCs) are quantum-size-effect tunable and processible from
organic or aqueous solution onto rigid or flexible substrates, thus making them quite appealing for the
fabrication of low-cost electronic devices. While these devices are expected to consist of NC solids,
with the expectation that the properties of such solids will be much improved over the combined
properties of the individual NCs, key questions exist regarding the conduction properties of such thin
films. Scanning tunnelling microscopy is an ideal tool to characterize individual NCs. Generally the
NCs have to be attached to a conducting substrate to get stable substrate/NC/tip junction, but here we
will show that NCs are better stabilized in the tunnelling junction between a tip and a conductive
substrate, when they self-assemble to form a monolayer of nanocrystals. By using scanning tunnelling
spectroscopy at low temperatures, we will investigate the transport through individual nanocrystals in
the monolayer and show that tunnelling currents with higher intensities are driven through the NCs in a
monolayer with respect to the tunnelling currents used on isolated NCs. From theoretical calculations,
we will discuss the origin of the linewidth for the resonances observed in the differential conductance
spectra. Depending on the chemical nature of the NCs, different mechanisms, including a strong
electron-phonon coupling, a large intervalley coupling or a variable degree of electronic coupling
between the NCs, are found to be involved in the broad resonances with widths in the range of tens of
meV.
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