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Nanofluidics device embedded with metamaterials: ultra-sensitive platform for IR
absorption spectroscopy
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This study reports a nanofluidic device embedded with metamaterials for
ultra-sensitive infrared (IR) absorption detection. Plasmonic nanostructures were intensively
studied to improve the sensitivity of IR spectroscopy, yet positioning analytes at the hot-spot is a

challenging issue. Here we proposed and fabricated a nanofluidic device consists of a metal (Au)
square-disks array on the top wall of channel, and a metal mirror on the bottom. The nanochannel
with several tens of nms in depth plays the role of dielectric spacer layer, in which the photons
are accumulated and the electromagnetic field is significantly enhanced. When the analyte whose IR
absorption is spectrally overlapped with this mode 1s introduced, its strong coupling with this
plasmon mode induces a significant amplification in molecular absorption signal. This device offered
an improvement of sensitivity by two orders of magnitude compared to state-of-the-art metamaterials
induced IR spectroscopies.
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