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Extended Abstract
In applications such as data communication, medicine, sensing and scientific research, the phenomena of interest occur on
time scales too rapid and at throughputs too high to be sampled and digitized in real time. Photonic real-time instruments are
the promising candidates for this severe problem, they are capable of operating on signals at Terahertz speeds. Two examples
of these photonic instruments are brightfield cameras operating at up to Billion frames per second, and wideband analog to
digital conversion operating at 1 Tera samples per second. Such photonic techniques lead to the discovery of optical rogue
waves, and unprecedented measurement of the laser mode locking transients. On the other hand, photonic-based real-time
instruments produce information in the order of one trillion bits of data per second which overwhelms even the most
advanced computers. Detecting rare events such as cancer cells in a flow or in transient spectroscopy requires the data to be
recorded continuously and for a long time, resulting in vast data sets. Dealing with such data loads requires new approaches
to data capture, transfer, compression and analytics.
This work presents the evolution of photonic real-time instruments in the past decades. The photonic instruments that are
discussed are based on Time stretch dispersive Fourier transform (TS-DFT), and recently developed Anamorphic Stretch
Transform (AST). Applications that are studied include ultrafast telecommunications, wideband data conversion, biomedical
imaging, laser transients and real-time Raman spectroscopy. We discuss the latest developments and results in Photonic realtime instruments, and we look at the vision for future endeavors in this field.
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