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To realize integrated and compact designs, metasurface
elements have been used in polarization and multispec-
tral optical systems. However, there remains a lack of
metalens devices that can achieve both spectra- and po-
larization-resolved functionalities simultaneously while
keeping a good imaging performance with a large numer-
ical aperture (NA).

The research groups of Prof. Wei Xiong, Prof. Jinsong
Xia, and Prof. Hui Gao from Huazhong University of
Science and Technology proposed a spectra- and polar-
ization ellipticity resolved multi-foci metalens (SPMM)

methodology to realize the spectra- and polarization ellip-
ticity resolved imaging without the requirement of any
moving parts or bulky spectral and polarization optics. In
this SPMM design, the positions and intensities of
foci/images on the focal/imaging plane can be changed
by tuning the polarization ellipticity and/or spectra of in-
cident light beams. Therefore, the as-developed SPMM
device possesses both detection and reconstruction abili-
ties of specific polarization ellipticity and discrete wave-
lengths (or spectral bands) while keeping normal func-
tions of metalens such as focusing and imaging. And the
SPMM has a sharing aperture design which possesses su-
perior imaging performance due to the larger NA than
that of the as-reported micro-metalens array design with
the same fabrication size and focal length.
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