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Applied nanotechnology for analytical investigation of nanomaterials

Quantum Dots (QDs) are semiconductor nanocrystals in which quantum size effects permit tuning
of optical and electronic properties by varying size, shape and composition. This allows to exploit
their light emission and absorption properties, making them effective building blocks for numerous
emerging optoelectronic technologies. Latest generation QDs include complex compositions,
core/shell architectures and light elements like carbon [1]. Such systems are difficult to characterize
with standard electron and photon probes. Dedicated instrumentation with optimal spatial and
spectral resolution is thus needed to characterize the morphology and composition of QDs,
designed and synthesized for optimal light harvesting and optical absorption across a broad spectral
range [2, 3].

In the framework of the development of the “Molecular and Optical Science and Technology”
beamline (MOST) at Elettra, Trieste [4] and of the experimental project “Confocal micRoscopy at
sOft x-ray WaveleNgths” (CROWN) funded by INFN [5], we propose a PhD project to: (1) investigate
the spectroscopy and morphology of QDs with state of the art techniques; (2) advance the design
of state of the art instrumentation. The work will include both computational/simulation research,
and experimental tests performed at Elettra (Trieste).
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