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Description du projet (max. 1 page) :  
Light and matter interactions are widely considered to be mediated solely by the electric field part of 
light, neglecting the other major component of electromagnetic waves. This is particularly relevant in 
quantum optics where the electric field component of the light couples to the electric dipole of a 
quantum system. However, the electric and magnetic fields of the light carry the same amount of 
energy, leading to the conclusion that half of the potential energy available is not used and half of the 
interactions between light and matter are not studied. The reason limiting the observation of these 
interactions are two fold: (i) the weak amplitude and broad localisation of optical magnetic fields and 
(ii) the spatial overlap between electric and magnetic fields in far field. 

At the interface between nano and quantum optics, the objective of this PhD proposal is to develop a 
newly emerging field of research by extending the concept of optical nanoantennas toward the creation 
of strong hotspots of optical magnetic fields in order to (i) observe single magnetic dipole transitions, 
by (ii) strongly increasing the fluorescence emission of magnetic dipole transitions and by (iii) 
enhancing and manipulating the magnetic local density of optical states (Magnetic-LDOS) at the 
nanoscale. 

To meet its ambitious goals, the successful candidate will use innovative photonic nanoantennas 
developed in our lab to tailor the interaction between the “magnetic light” and the emitter at the 
nanoscale. These antennas can produce a strong and confined magnetic hotspot of light, and by placing 
them in close proximity to a quantum emitter carrying a single magnetic dipole transition, they can 
increase the radiative emission of the latter dramatically. To do so, the successful candidate will use a 
Near-Field Scanning Optical Microscope tip in order to fully control the positioning between the 
“magnetic” emitter and the nano-structure, allowing for a complete control of the interaction.  

By specifically creating and manipulating pure magnetic hotspots, this PhD proposal represents a new 
paradigm in the fundamental understanding of light and matter interactions and will open complete new 
horizons in research fields as diverse as nanotechnology, sensing, biology, quantum physics and 
molecular chiral optics, amongst other.


