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Abstract 

Infrared (IR) detectors are used in a range of imaging applications, including 
environmental monitoring, medical diagnosis, and space science.  A significant reduction 
in the cost of IR camera systems is possible if traditional cooling systems, such as liquid-
nitrogen dewars, are replaced by thermo-electric coolers.  Such a design change requires 
the development of an IR photodetector that operates at elevated temperatures (≥120 K). 
For infrared photodetectors using intersubband transitions, quantum dots (QDs) are 
embedded in a matrix material of higher bandgap for carrier confinement and discrete 
energy levels with separation in the IR range. Quantum dot infrared photodetectors 
(QDIPs), a relatively new technology, have great potential to provide the requisite 
detector array performance at high temperatures due to three-dimensional quantum 
confinement of the detector active region.    The purpose of this work is to explore two 
classes of QDs for hybrid nanomaterial device heterostructures applied to IR 
photodetection; colloidal QDs (CQDs) synthesized by chemical reactions and Stranski-
Krastanow (S-K) QDs grown by strained-layer epitaxy.  During my talk, I will discuss: 1) 
the unique properties of quantum dots that are beneficial for IR detection, 2) the control 
of dopant incorporation in S-K QDs for improved device performance, 3) the concept of 
hybrid nanomaterials using CQDs for multi-spectral IR detection, and 4) the preliminary 
characterization of CQD/polymer nanocomposites on GaAs substrates. 
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