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Optical microcavities, particularly Whispering-Gallery Mode (WGM) microcavities, are highly 

sensitive to environmental changes and are frequently used as biosensors to detect a wide 

range of biomolecules and nanoparticles. To detect single molecules at the most sensitive 

level possible, plasmonic nanorods are incorporated to enhance the evanescent fields of WGM 

microcavities. This advancement in optoplasmonic WGM sensors makes it possible to detect 

single proteins, conformational changes, and even atomic ions, providing significant 

contributions to single-molecule sensing. In this talk, I will discuss the exciting research 

prospects in optoplasmonic WGM sensing of single molecules, including the study of enzyme 

thermodynamics and kinetics, the sensing of single-molecule absorption via thermo-

optoplasmonic sensing, emerging ultra-sensitive single-molecule sensing on WGM 

microlasers, and the potential applications of WGM optical microcavities in quantum sensing 

and synthetic biology. 

 


