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ABSTRACT

Chiroptical spectroscopies study asymmetric light-matter interactions, which offer unique information for anisotropic
materials, enantiomers, and nanostructures. Compared with circular dichroism (CD) and optical rotation (OR), vibrational
circular dichroism (VCD) spectroscopy not only reveals the absorption difference for circularly polarized light, but also
merges the information of molecule vibrational transition at infrared (IR) regime. Nevertheless, only few attentions were
paid to enhancing the VCD spectroscopic signal using chiral metasurfaces with anisotropic absorption of circularly
polarized light. Meanwhile, none of these works have experimentally illustrated the methodology to achieve enhanced
molecule signals. Here, we report an infrared chiral plasmonic metasurface (IRCPM) based on perpendicular positioned
nanorods. Leveraging both planarly and vertically induced geometric asymmetry, the coupling and loss coefficients are
varied, resulting in enhanced molecule signals. Furthermore, we demonstrate the detection of a small volume of chiral
samples down to zeptomole level, which show an enhancement of 6 magnitudes compared with traditional VCD
spectroscopy. Our findings pave the way toward label-free, compact, small-volume chiral molecule recognition for
chemical and biological applications.
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