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Mid-infrared (MIR) detection is widely used in life sciences, remote sensing, security, industrial imaging, and environmental monitoring.

Despite significant attempts, development of simple, low-cost, low-noise systems for MIR detection and imaging at room temperature remains

a challenge. Two-dimensional (2D) materials have attracted tremendous research interests due to their unique and intriguing electrical and

optical properties. In this talk, I will present our early research in applying 2D materials for applications in the MIR regime, in particularly,

broadband PtSex-based photodetector [1] and a high responsivity hybrid MIR photodetector based on graphene integrated with broadband

oxide-based nanoparticles [2]. Furthermore, converting MIR radiation to visible and near-infrared regions is an interesting approach, which

can be easily detected and imaged with silicon photodetectors due to their high sensitivity, low cost, and CMOS compatible. We report a

transducer using lanthanide nanocrystals that realize broadband MIR detection under ambient conditions [3]. The broadband wavelength

response ensures its application for MIR spectroscopy and imaging. I will also present our research on-chip photothermoelectric detectors for

full-Stokes detection [4], on-chip photodetection of angular momentums of vortex structured light [5], and on-chip mid-IR multi-dimensional

detection [6].
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