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Abstract:

This presentation highlights a series of research contributions led by former Mechanical
Engineering PhD students in my laboratory, spanning scalable nanomanufacturing, photo-
thermal interactions, and flexible electronic materials. The talk begins with early work on roll-
to-roll nanoimprinting and nanoinscribing techniques developed to address the critical need
for scalable and cost-effective nanofabrication. It then explores the unique optical absorption
and nanoscale thermal transport properties of multiwall carbon nanotubes, which enable
rapid and efficient conversion of pulsed optical excitation into localized heating within polymer
matrices. This effect is leveraged for photoacoustic generation, producing laser-generated
focused ultrasound capable of inducing strong mechanical disruption in cells, polymers, and
tissue-mimicking gels through cavitation-driven shock waves—suggesting potential
biomedical applications as a noninvasive “sound scalpel.” The wave nature of both the optical
excitation and the generated ultrasound is further exploited to achieve efficient photoacoustic
conversion and to observe phase-related phenomena such as the Gouy phase shift. Finally, the
talk presents work on flexible transparent conductors, demonstrating that an ultrathin silver
film sandwiched between indium tin oxide (ITO) layers significantly enhances mechanical
durability under repeated bending compared to ITO alone, positioning this multilayer
structure as a promising candidate for flexible optoelectronic applications.
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photovoltaics and photodetectors, to nanomanufacturing technologies. Professor Guo has
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