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Research objectives: --(max 10 rows)

The objective is the determination of growth protocols of ultrathin films (up to few nm) of ionic fluorides on selected metal surfaces and conductive layered materials. According to the International Roadmap for Devices and Systems, by the end of this decade 2D semiconductors will occupy a primary position in the never-stopping race towards device miniaturization. This requires the introduction of suitable insulators capable of providing high performance at the nanoscale. The aim of this research is to tackle this challenge, focusing on alkaline earth metal fluorides. The main idea is to transfer the unpreceded film quality and dielectric characteristics that have been achieved when growth is carried out on the traditional silicon substrate also on metallic substrates and on graphene layers. These in fact will be the appropriate materials that will be used as charge injection and gate electrodes in 2D electronics.
Proposed research activity -- (max 10 rows)

The growth of CaF2 and SrF2 on Cu(111) and Ag(111) single crystals and CaF2 on highly oriented pyrolytic graphite (HOPG), to mimic growth on graphene, will be carried out by molecular beam epitaxy at the lab of materials and surface physics of the DIEF department. Apart from substrate temperature during growth, particular care will be given to the effect of variation of the evaporation rate and mild post-annealing of the films. The growth mode and crystallinity of the films will be controlled in situ during growth. The composition, interface reactions, valence band and band offsets, will be monitored directly in situ by electron spectroscopies. Atomic probe microscopies will be applied to monitor the film morphology at selected growth steps. Access to synchrotron radiation facilities is also possible. Quality of the dielectric films will be considered in relation to their application in 2D-based field effect transistor devices.  
Supporting research projects (and Department)
The activity of will be deeply related and harmonized with the ERC Advanced Grant project ‘F2GO’ (Fluorides for 2D Next-Generation Nanoelectronics) recently funded by EU and coordinated by Prof. Tibor Grasser of TU Wien (TUW), Austria as PI. The F2GP ERC project explicitly indicates the collaboration with our team for the determination of the growth modes of ionic fluorides on selected crystalline substrates. The PhD student will flank a colleague of TUW who will also work in Modena on the growth of dielectric films.

Possible connections with research groups, companies, universities.
Collaboration with Prof. Tibor Grasser of TUW (Wien, Austria), ERC grant winner for the development of advanced 2D electronic devices based on ionic insulators. 
Collaboration with Dr. Marco Nardi and Dr. Melanie Timpel of CNR-IMEM in Trento for the application of the innovative IJD technique for the growth of fluoride layers on conductors. 
Collaboration with CNR-IOM in Trieste, where L. Pasquali is co-responsible of the BEAR synchrotron radiation beamline.

Collaboration with prof. Sergio D’Addato and Dr. Guido Paolicelli of FIM department of UNIMORE for advanced characterization techniques.
