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PhD project summary (max. 20 lines):

Topology is the study of the properties of a physical system that remain unchanged under a smooth
distortion of the system. These properties are intimately related to the symmetries of the system,
and result in the appearance of particle propagation channels extremely robust to disorder. These
ideas have been employed in the context of photonics to implement on-chip topological photonic
circuits in which light propagates with unprecedented efficiency.

This project aims at experimentally studying topological properties of synthetic lattices employing a
coupled fiber ring system. We have successfully implemented this system and set up a unique
method to measure the band structure of the lattice [1,2]. This system will make it possible to access
a regime that has so far been remained quite explored, in which topological properties appear thanks
to the temporal modulation of the lattice. We plan to unveil new topological phases for light in one-
and two-dimensional multiplexed networks, to measure their topological invariants, and to study the
robustness of these topological phases in the presence of optical non-linear effects.

The thesis aims to extend the research activities related to the ERC Consolidator EmergenTopo project,
whose main subject is the study of topological properties of photonic networks.

More information about the group: http://honeypol.eu/
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