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Abstract 
 

In the last years, all-dielectric nonlinear metasurfaces (MSs) have brought harmonic 
generation to sub-wavelength level, with frequency, spatial and polarization control 
unachievable in bulk crystals. Not only does nonlinear meta-optics define a field for 
investigating nonlinear physics at the nanoscale, but it also opens promising perspectives in 
electromagnetic engineering. In this seminar, I will first briefly review the evolution of this 
young research field, from modeling to technology and experimental techniques, with a focus 
on χ(2) nonlinear nanoantennas and MSs. Then, based on the χ(2) tensorial features of AlGaAs 

MSs, I will present our demonstration of 0-2 phase-front control at the level of single meta-
atoms, on an harmonic field generated for the first time with a sufficient efficiency for 
practical purposes. Finally, I will show our recent results in the second harmonic generation 
(SHG) of beams with non-zero orbital angular momentum (OAM) with such MSs, with a 
perspective on the SHG of more complex vortex beam topologies like knots or links. In the 
future, the control of the OAM of harmonic beams might provide an additional degree of 
freedom to the creative design of new nonlinear MSs. 
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