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Research objectives: --(max 10 rows)

Information and communication technologies represent a playground and a testbed of crucial strategic relevance for quantum technologies. These, regarded as potential key enabling technologies in several fields, still need for the development of demonstrators disclosing their technological maturity and their potential pervasiveness in sustainable applications with enhanced performances with respect to their classical counterparts. 
In this context, an enormous interest is rising in deterministic ion implantation in semiconductor materials, enabling the controlled engineering of quantum systems, such as artificial atoms and single spins. For this purpose, it is necessary to achieve spatial control - at the sub-micron scale - of the positioning and targeting of ultra-diluted ion beams, resorting to approaches that exclude the occurrence of scattering events between the flying ion and the detector. 
For the accurate and non-perturbative sensing of the individual flying ions in ultra-diluted ion beams, the project envisions the use of nanostructured dielectric systems which alternate empty spaces and nanostructures: through the empty spaces the ion can fly without collisions but perturbing the electrostatics of the system, and such perturbation can be detected electrically or optically.
Proposed research activity -- (max 10 rows)
The envisioned research activity encompasses the  following  steps: 

i. imaging,  handling and manipulation of 2D materials (CVD graphene) and semiconductor nanostructures (nanowires)

ii. design and realization of dielectric metamaterials based on ordered arrays of semiconductor nanowires and of  three dimensional architectures combining graphene flakes and ribbons
iii. design, modeling and realization of macroscopic capacitors based on the dielectric metamaterials developed  in (ii) (meta-capacitors)
iv. full characterization of the electrical response of the meta-capacitors

v. implementation of the meta-capacitors as detectors for  low energy ultradiluted ion beams available at LNL and proof of concept demonstration 

Supporting research projects (and Department)

INFN-QUANTEP “Quantum technology plaftorms” (INFN sezione di Pavia), Prin2017 “PELM” (Scuola Normale Superiore), Ecosister (DIEF)
Possible connections with research groups, companies, universities.

Laboratori Nazionali di Legnaro-INFN, INFN-sezione di Pavia, IIT-CNI@NEST-Pisa, Istituto Nanoscienze-CNR@Pisa, Tor Vergata Università di Roma
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