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Enhancement and manipulation of
second- and third-harmonic
generation based on all-dielectric
nonlinear metasurfaces
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Metasurfaces provide a promising platform for the study
of nonlinear optics. However, most proposed nonlinear
metasurfaces only focused on a single frequency conver-
sion process and lack an efficient way to control and ad-
just the intensity of the nonlinear optical interactions. On
the other hand, the physical mechanism to achieve local
field enhancement is also a key factor in achieving effec-
tive frequency conversion.

The research group of Prof. Nicolae C. Panoiu from
University College London reported on an all-dielectric
nonlinear metasurface for giant enhancement of second-
order and third-order nonlinear optical response, induced

by guided mode resonance and bound states in the contin-
uum. In particular, the researchers took advantage of the
rich physics of optical guided mode resonances and
bound states in the continuum to generate high-Q reso-
nant spectral features. To this end, by breaking the struc-
tural symmetry of a metasurface composed of centrosym-
metric amorphous silicon, bound states in the continuum
are transformed into quasi bound states in the continuum,
thus allowing the coupling between these resonant states
and the radiative continuum. Under these conditions, the
high-intensity light-matter interaction caused by exis-
tence of resonances at the fundamental frequency give
rise to enhanced nonlinear optical polarization at the sec-
ond- and third-harmonic, which produces enhanced sec-
ond- and third-harmonic optical beams emitted from the
amorphous silicon resonators.
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