ECE Graduate Seminar – III, Fall 2013
Quantum Dot Infrared Sensing and Imaging for Surface Plasmonic Enhancement Technology. 
Dr. Xuejun Lu, 

Professor, ECE Dept., UML
Quantum dot infrared photodetectors (QDIPs) based on intersubband transitions in self-assembled InAs quantum dots (QDs) have been extensively researched for mid- and long- wave infrared photodetection and imaging. The three-dimensional (3D) quantum confinement structure provides many advantages, such as surface-normal incidence photodetection, lower dark current, high photoreponsitivities, and high operating temperature. However, since the total number of QD layers that can be incorporated in a QDIP is limited by the accumulation of strain and the strain induced defects and dislocations, the active QD absorption region is thin. This limits the total light that can be absorbed in the active region. Surface plasmon resonance (SPR), predicted by Ritchie in 1957, offers an effective surface light trapping and enhancement technique that enables high efficient light absorption using considerably thinner active light absorption regions. Such SPR surface light trapping and enhancement technique provides a promising solution to overcome the major limitation of the thin active QD region issue in QDIPs. The talk will review the plasmonic enhanced QDIP technology and its different configurations. The extraordinary optical transmission (EOT) effect and the plasmonic excitations and their effects on the enhancement of the LWIR detection and sensing will also be discussed. 
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