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The impact of ultrashort decoherence time on quantum coherence in hybrid quantum dot-
metallic nanoparticle systems
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he possibility of maintaining of quantum coherence of semiconductor quantum dots is one of the most important desires

in quantum optics, quantum devices, and particularly quantum computers. The existing attempts include using very low
temperatures to suppress the large polarization dephasing rates of the quantum dots and/or using ultrashort optical pulses. In
this contribution, we discuss the prospect of generation and preservation of quantum coherence effects in hybrid quantum dot-
metallic nanoparticle systems at elevated temperatures. It will be shown, via theoretical means, that even when the decoherence
times of the quantum dots are of the order of several hundreds of femtoseconds, as observed at room temperature, the molecular
resonances of such hybrid systems formed via coherent exciton-plasmon coupling can remain quite distinct and observable. The
quantum optical properties of the quantum dots in such hybrid systems, including the possibility of generation of ultra-narrow
gain features, will be discussed.
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Real time materials’nano-structure imaging using XRD reflection and transmission microscopy
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RD microscopy for real time nano-structure characterization is a non-destructive, non-contact, non-intrusive, real time,
igh resolution method (spatially/real-space and in the diffraction/reciprocal-space) for imaging nano-structure of
materials including polycrystalline, mono-crystalline, fibers, powders, amorphous, semi-crystalline, para-crystalline, and liquids
& gasses. The methods are tried and tested for over a century now and have become practically feasible for on-line manufacturing
applications. Data from a variety of materials will be presented to confirm the ability to image the "as solidified"/"as processed"/”as
produced” signature nano-structure for each sample. We've studied materials used in a multitude of applications such as:
micro-electronics, acousto-optics, super-conductors, super-lattice structures, LED materials, energetics, aerospace, etc. We will
demonstrate the feasibility of recording and using nano-structural real time data for routine materials QC in the manufacturing
environment to enhance rapid feedback process control. Such a tool in the production line would help identify the significant
effects of processing on the materials’ nano-structure and hence its performance and device yield. Current advanced processing
methods like MBE and the related “clean room” environment amplifies the cost per processing hour per wafer substantially.
The XRD microscope uses the simple principle of Bragg X-ray diffraction (XRD). It measures the deviation from ideal Bragg
diffraction and correlates it to the nano-structure of the diffracting volume. This is an in situ method requiring no controlled
environment and could be retrofitted to most existing and antiquated XRD equipment. Initial funding for this development was
provided by organizations like DARPA, ONR, Army Night Vision Lab, SBIR, NASA, etc.
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