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In recent years, researchers and major industrial players have shifted focus toward
developing miniaturized, portable, and inexpensive spectrometer systems.
However, due to the classic optical diffraction limit, conventional optical imaging
systems are bulky and expensive. The trapped “rainbow” storage of light in
metamaterials [1] and plasmonic graded structures [2], [3] has opened up new and
attractive approaches to miniaturize the spectrometers which are desirable to
enable the on-chip spectral analysis. In particular, for imaging-based
spectroscopic sensing mechanisms, the key challenge is to determine the spatial-
shift information accurately. The capability to detect nanometric displacement in
spatial position or wavelength domain is the key to realizing ultrasensitive on-
chip imaging and sensing technologies. Moreover, by extended post-data
processing algorithms, the spectral response of the chip can be used to reconstruct
the incident spectral information. In this talk, | will discuss a plasmonic “rainbow”
trapping metasurface for on-chip spectrometers and sensors. By extracting the
numerical centroid of the trapped surface plasmon waves, a miniaturized imager-
based platform was demonstrated for super-resolution displacement spectroscopic
sensing. Further, by analyzing a single image with deep neural network, we
demonstrate a plasmonic “rainbow” chip for dual-functional spectroscopic
sensing. This image-based system can precisely determine the spectroscopic and
polarimetric information of the illumination spectrum.
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