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Abstract

Radiofrequency and wavelength multiplexing techniques used in telecommunication networks have
inspired the invention of new sensor modalities that have extreme imaging throughput. Among these
inventions is the photonic time-stretch technology that has served as the foundation for a new class of
imaging and spectroscopy instruments enabling the discovery of optical rogue waves, first observations of
the birth of mode-locking in lasers and soliton molecule dynamics, observation of relativistic electron
microstructures in accelerators, and the world’s fastest lidar. A second and related invention is the radio
frequency tagged fluorescence camera which is the fastest fluorescent imaging modality and is proving
transformative in cell biology. Complementing these innovations are (1) a new approach to optical
acceleration of machine learning known as the Schrodinger Kernel Computing and (2) PhyCV: a new
computational imaging library of algorithms that emulate the laws of physics to extract insight from
digital images and video with exceptional computational speed. This two approaches are part of a larger
new paradigm called Physics-Al Symbiosis.
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