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Abstract: Infrared imaging and spectroscopic sensing are strategic technologies with diverse 
applications in defense, space, industrial monitoring, medical diagnosis and treatment. 
Advancements in infrared sensing technology over the years has relied on key developments in light 
sources, detectors, optical components and image processing techniques. However, the high costs of 
infrared coherent light sources, poor performance of cooled focal plane-arrays, use of exotic 
materials for building lenses, filters, polarizers etc. has been a deterrent in finding widespread use 
for this technology. There is an ongoing effort worldwide to realize high performance yet, practically 
relevant optical hardware solutions for infrared sensing and imaging. In this talk, I will give an 
overview of this field drawing on personal pain points working on the applications. I will also discuss 
in detail three key developments in this area, namely: (i) small foot-print metalenses for building low-
cost infrared imaging systems, (ii) high performance, resonant metasurfaces as wavelength selective 
filters for multispectral applications, and (iii) up-conversion imaging as an alternative for direct 
infrared detection by converting infrared photons to the visible range for detection using high 
performance silicon sensors. 
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