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Abstract

We began from investigating the broadband response characteristics of plasmonic metasurfaces and develop plasmonic sensors to realize broadband refractive index
sensing. Next, by introducing the interaction between Fabry—Pérot cavity and metasurface, the single high-Q resonance at designed wavelength was generated.
Furthermore, the polarization state of the laser source can be dynamically controlled by rotating the whole microcavity. Then, a gradient-thickness DBR was introduced in
metasurface to generate multiple high-Q resonances over wide wavelength range. Compared to previous studies, our approach offers a simpler design and higher working
efficiency, which can be used in various applications like multi-channel holographic, structural color printing, and snapshot hyperspectral imaging systems. Therefore,
\beneﬁted from its novel and breakthrough design, our research holds promise for applications in the next generation of miniaturized optoelectronic systems. )

Multiple high-Q resonances N

Broadband plasmonic sensor ™\

A sensing platform based on plasmonic gradient metasurface capability of

detecting the refractive index change within broad wavelength range. Through
constructing the metasurface with phase gradient, both specular reflection and
deflected beams can be generated in the far field simultaneously. The intensity

A gradient-thickness DBR was introduced in metasurface to generate multiple
high-Q resonances over wide wavelength range. Compared to previous studies,
our approach offers a simpler design and higher working efficiency, which can be
used in various applications like multi-channel holographic, structural color

ratio of these two beams can be calculated to analyze changes in refractive
index. [1]

printing, and snapshot hyperspectral imaging systems. [3, 4]
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Metasurface-embedded microcavity laser ~N

Taking advantage of strong optical feedback generated by Fabry-Perot
microcavity, light-meta-atoms interactions can be remarkably extracted and
amplified. Furthermore, the polarization state of lasing output can be actively
modulated as linearly polarized or elliptically polarized at source via rotating
metasurface-embedded microcavity. [2]
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