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Abstract:

Colloidal semiconductor nanocrystals (CS-NC) are highly appropriate for
device fabrication, owing to their narrow-bandwidth, their remarkably broad
absorption spectrum (extending in some case till the mid-infrared) and their
high stability under ambient conditions.In narrow band-gap semiconductors like
PbS, PbSe, CdS, CdSe etc. the band-gap can be enlarged of 1-1.5 eV
continuously from the bulk value exploiting the effect of quantum confinement
in small nanocrystals. The surface of CS-NC is usually passivated with a shell
of organic molecules coordinate to the surface allowing an easy dissolution of
the material in common solvents.Besides the elevate interest for this systems
several fundamental physical properties are unknown. We intend, with the use
of ab-initio methods (DFT and MBPT like TDDFT and/or GW+BSE) to
calculate the electronic and optical properties of different CS-NC as a function
of size and of different surface ligands. Actually, a precise knowledge of these
properties is highly relevant for

the exploitation of these systems in devices application.
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