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This talk covers photonics theory, simulations device fabrication, testing and applications in the TERA-MIR (Terahertz and Mid-Infrared) range starts with a discussion of superlattice nonlinearities and their applications THz metabolomics [1-4].  Evolving from detection in the THZ to the MIR, we present an update on detection in the by discussing the evolution of a sensor system incorporating a state-of-the art quantum cascade laser emitting at 9 μm in resonance with the absorption line of NH3 located at 1103.46 cm–1. Our initial instrument demonstrated sensitivity at a low ppm level for the ammonia, enabling precise detection of ammonia traces in water [5].
Next, we review light polarization control devices, focusing on silicon-on-insulator (SOI) platforms. We analyze polarizers, polarization splitters, and polarization splitters/rotators using silicon nanowires, ridge waveguides, hybrid plasmonic waveguides, and subwavelength grating waveguides.  We start with some of our Near-Infrared (NIR) designs and show how they outperform existing devices in the literature [6-10].
Finally, we show how our designs are being modified for the MIR, with a discussion of existing [11-12] and forthcoming solutions.
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