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Multi-foci metalens for spectra and
polarization ellipticity recognition
and reconstruction
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Conventional NIR cameras are bulky, heavy,
monochrome and limited to certain wavelength bands.
The latter is a major technological limitation because
photocathodes are functional only in one of the follow-
ing ranges: 400-1000 nm, 1000-2500 nm or >2500 nm.
The Advanced Optics and Photonics (AOP) group at
Nottingham Trent University described a nonlinear meta-
surface composed of a thin silicon film. The film accom-
modates carefully designed and fabricated nanoscale
holes, i.e. membrane geometry, that strongly resonate
with the incoming light. After illuminating the designed

metasurface with a NIR light, it generates a new colour at
1/3 of the original wavelength via a nonlinear process, so-
called third harmonic generation (THG). By controlling
the symmetry of the array of nano-holes, the researchers
have demonstrated a versatile tool for tunning the light
wavelengths and intensities, which is ultimately used for
NIR imaging. Such an innovative approach for NIR
imaging is widely expandable to large frequency bands
and multi-colour processes. Worth noting that the ex-
ploited material, i.e. silicon, is being heavily used in the
CMOS industry. Therefore, mass production of silicon
metasurfaces does not need heavy investments. More-
over, silicon does not absorb NIR light in wavelengths
>1000 nm, so heating is not a concern. Last but not least,
silicon is a centrosymmetric material.
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