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Abstract: Photonics based on two-dimensional (2D) materials has made great progress in the last decade, and currently
sets the state of the art in several emerging fields, including photonics and optoelectronics. Recently, the demonstration
of stable single-photon emitters in semiconductor transition metal dichalcogenides (TMDs) and hexagonal boron nitride
(hBN) opened exciting new perspectives in quantum optics. This colloquium will focus on the photonic applications
enabled by excitons and quantum emitters in 2D materials.

In the first part of the talk, | will discuss the properties of excitons in 2D materials, and | will present our recent results
on the visualization and diffusion of dark states in TMDs. Dark excitonic states do not typically couple with light, but
in TMDs they represent the lowest excitonic states of the system. Therefore, it is crucial to create conditions in which
these excitonic states can be visualized. Our experiments show that the emission and spectral properties of dark excitons
can be controlled, and they provide a new tool for the transport of quantum information. Finally, I will discuss new
ways to engineer light-matter interactions in 2D materials via atomic manipulation.

In the second part of the talk, 1 will focus on the quantum emission from atom-like defects in 2D hBN with particular
attention to the origin of their broad inhomogeneous spectral distribution. Our experiments were able to link this
multicolor emission to variations of the electromagnetic environment with the development of a method to actively
tune the emission energy by externally modifying strain. Recently, a deeper understating of the atomic origin of these
quantum emitters has emerged from the combination of photoluminescence and X-ray inelastic scattering
experimental techniques.
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his work on polariton quantum fluids at the Ecole Polytechnique Fédérale de Lausanne (EPFL). He then joined the Quantum
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