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Research objectives:
Quantum technology is the technology enabled by quantum physics, and the purpose of this engineering effort is to develop knowledge and techniques useful to produce quantum devices and systems. The main issue in achieving this goal is how to create, control, measure, and protect quantum coherence inside such devices. Today, this can be obtained by deploying huge systems which, thanks to their size, dramatically reduce the interaction of particles among them and with the environment. Hollow-core fibers combined with laser technology promise to deliver such effects inside a volume several orders of magnitude smaller. This will open up the application of quantum devices to everyday life, an exceptional result delivered by the synergy of engineering and quantum physics, which already brought about the successful development of semiconductor devices more than fifty years ago.
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 as an effective platform for quantum optics.
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.
Supporting research projects (and Department):
The PhD student will carry out their 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).
