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ABSTRACT: Traditionally, electrophysiological measurements are performed using 

electrical electrodes. Harvesting photons for electrophysiological studies, on the other 

hand, can provide unprecedented spatiotemporal resolution and multiplexing capabilities. 

Yet, progress towards that goal remains elusive due to lack of electro-optic translators 

that can efficiently convert bioelectronic signals to high photon-count optical ones. In this 

talk, I will introduce an ultrasensitive, nanoscale and electro-plasmonic nanoantenna 

enabling wireless measurement of electrophysiological signals with subcellular 

resolutions (3 million electrodes/mm2). In our in vitro experiments, we showed 20 million 

simultaneous electrophysiological recordings over 100,000 cells, reflecting a technical 

capability well beyond the current microelectrode technologies. 
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