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Creating and Measuring Chemical Asymmetry with Chiral Light 
  
Chemical asymmetry underpins molecular recognition, biological function, and 
enantioselective chemistry, yet its measurement and control remain largely constrained by 
ensemble-averaged, chemically specific methods. In this talk, I will show how chiral light 
interacting with nanostructured electromagnetic environments can 
both measure and induce chemical asymmetry without requiring chemical modification of 
molecules or materials [1–6]. By exploiting optical chirality, structured light, and emitter–
nanophotonic coupling, these approaches enable sensitivities down to the few-molecule and 
single-emitter regime, while also allowing reversible, optically driven control of chiral responses 
in otherwise achiral systems. Together, these results establish chiral light as a physical tool for 
probing and creating chemical asymmetry, with implications for biosensing, quantum-enabled 
measurement strategies, and sustainable routes to functional materials. 
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