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Raman optical activity (ROA) is effective for studying the conformational
structure and behavior of chiral molecules in aqueous solutions and is advantageous over X-ray
crystallography and nuclear magnetic resonance (NMR) spectroscopy in sample preparation and cost
performance. However, ROA signals are inherently minuscule; 3-5 orders of magnitude weaker than
spontaneous Raman scattering due to the weak chiral light-matter interaction. In this project, we
demonstrated on-chip chiral biosensor by devising a silicon nanodisk array and exploiting its dark
mode to overcome these limitations. Specifically, we use it with pairs of chemical and biological
enantiomers to show >100x enhanced chiral light-molecule interaction with negligible artifacts for
ROA measurements.
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