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Semiconductor-based imaging detectors offer a rich spectral range, tailorable spectral response, high resolution, and sensitivity; however, these capabilities are not often available in a single material or class of material. For example, while silicon imagers have reached amazing performance levels in terms of format, pixel size, and signal to noise, they are blind to UV light.  

Indeed, often even a class of materials’ intrinsic potential is not realized because of seemingly small phenomena at surfaces or interfaces of dissimilar materials. In the case of silicon, it is charge accumulated at the silicon/oxide interface that prevents sensitivity to UV photons. While empirical approach to overcoming materials problems enjoys a degree of success, it is fundamentally limited. Only by understanding gleaned through an interdisciplinary approach, is it possible to manipulate the natural state of material and produce devices with extraordinary and reproducible performance. Using non-equilibrium processes, we can manipulate materials at nanometer scale, form quantum structures, and alter band structures. The additional bonus of this approach is that it can be applied to other materials systems and classes of devices.  


In this talk, I will discuss the case of well-studied and well-known silicon/silicon oxide interfaces and our work on use of molecular beam epitaxy to develop high quantum efficiency ultraviolet, visible, and near IR silicon detector arrays and the applications of these arrays to such disparate fields as astrophysics, cosmology, defense, and medicine. I will also discuss the use of epitaxial non-equilibrium techniques to form high efficiency aluminum gallium nitride photocathodes, focal plane arrays, and fabrication of quantum dots and potential future applications such as photovoltaics.    
About the speaker. Dr. Nikzad leads the Advanced Detector Array and Nanoscience Technologies Group at JPL where she has initiated and developed many successful detector programs, including high performance back illuminated imaging arrays, end-to-end post fabrication processing, curved focal plane arrays, III-N photocathodes, low-energy particle detectors, and more. Her research interests include UV-NIR imaging array, advanced epitaxial techniques and applications; bandstructure and interface engineering using epitaxial techniques; kinetics of growth; nanostructures fabrication and nanostructure-based devices.
