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Research objectives:
Quantum technologies are experiencing the extraordinary and challenging moment of transition from basic physics research laboratories to the engineering phase and employing in diverse strategic applications for modern societies.

With respect to other quantum technologies, photonics allows for operation at far higher temperatures, does not suffer from decoherence,  photons can be generated in various entangled states, and allow for long distance communication. These advantages can be enhanced by the use of hollow core fibers where photons propagate in the vacuum of the hollow core minimizing the interaction with solid composing the cladding. For these reasons hollow-core optical fibers based on the inhibited-coupling guiding mechanism are revealing as an effective and powerful technological platform for quantum applications. 
The purpose of the proposed research is to investigate both from a theoretical and experimental point of view the use of hollow-core fibers based on the inhibited-coupling guiding mechanism for quantum devices for quantum computing, quantum sensing, and quantum key distribution (QKD).
Proposed research activity:
The activity includes:

- theoretical and numerical investigation of new and innovative hollow-core inhibited-coupling fibers for quantum applications;
- realization and characterization of HCICFs and measurement of their performance;
- use of hollow-core inhibited-coupling fibers for optical quantum sources.
Supporting research projects (and Department):
The PhD student will carry out part of his/she research activity as part of European project (FET-OPEN) CRYST^3 focused on quantum sensors based on hollow-core fibers. The PhD student will work in the PhEm Lab of the Department of Engineering “Enzo Ferrari” (www.phemlab.unimore.it) in close collaboration with the Gas-Phase Photonic and Microwave Materials (GPPMM) research group of XLIM laboratories in Limoges (Fr) (http://gppmm.xlim.fr/). GPPMM is a worldwide leader in design and fabrication of hollow-core fibers based on inhibited-coupling light guidance. Interaction with other project partners is also planned.
Possible connections with research groups, companies, and universities:
Research Institute XLIM - University of Limoges (Fr), Glo Photonics (Fr), University of Innsbruck (At), Institut d’Optique Théorique et Appliquée (Fr), Wigner Research Center (Hu), ALPhANOV (Fr).
