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Abstract: The ability to control light-matter interactions is of paramount importance for the advancement of a 
wide variety of applications ranging from chemical and biological sensing to thermal management and energy 
harvesting. To this end, artificially engineered microstructures have received considerable attention from the 
scientific community. Unlike bulk materials that interact with light according to the laws of geometrical optics, 
microstructures harness resonant interactions with light waves. This allows such structures to achieve a richer 
suite of functionalities in a more compact size than their bulk counterparts. Light-matter interactions in 
microstructures come under the purview of microphotonics. In this talk, I will discuss the applications of 
microphotonics to two of the most exciting research areas in the field of optics: infrared emission tailoring and 
secure data encryption. The first part of the talk will present photonic devices with customizable optical properties 
in the infrared for applications in chemical sensing, photodetection and thermal emission control. The second part 
will explore the utility of microstructures in secure data storage with a discussion of a data-multiplexing based 
encryption scheme followed by its experimental implementation. The results presented in this talk will illustrate 
the potential of microstructures in efficiently manipulating optical waves, thereby providing intriguing 
opportunities for advancing the state-of-the-art for a broad class of applications. 
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