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Abstract 

What is the common challenge between reading a million neurons in the brain, searching for life 

in distant exoplanets, and turning your smartphone camera into a 3D depth camera? It turns out 

that receiving and sending information with very low energy is the key to achieving these and 

many more breakthroughs. I will present our efforts in making novel nanophotonics and 

optoelectronics to achieve extremely low energy per bit of information. I will also share some of 

our recent breakthroughs, including an infrared camera, based on Electron Nano-Injection, with 

extreme sensitivity and speed. This new technology is being developed for the 8 m Subaru 

Telescope for imaging of Earth-like exoplanets for the first time. This same detector has recently 

been used in a commercial medical optical tomography system, in collaboration with Zeiss, and 

achieved ~1000 times higher sensitivity at very low light conditions.  I will present our research 

on using Photonic Jets that show strong and lossless photon coupling to quantum dots. Finally, I 

will present novel quantum wells optical shutters with record energy efficiency, leading to record 

performance in our infrared 3D depth camera for robotics and consumer applications.  
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