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Abstract: There have been tremendous research efforts in energy systems to harvest renewable energy, reduce 

power consumptions, increase power efficiency, etc.  The Energy Harvesting Materials Laboratory in the 

Department of Mechanical Engineering at Southern Methodist University has conducted research activities to 

harvest currently wasted energy and to reduce power consumptions by defect analysis in electronic materials. In 

this talk, ongoing research activities in the Energy Harvesting Materials Laboratory will be presented including 

(i) the development and optimization of acoustic energy harvesters, (ii) the defect analysis in ferroelectric 

random-access memory (FeRAM), and (iii) strain engineering in transparent conducting complex oxide 

heterostructures.  These research studies are performed using finite element method, density functional theory, 

multiscale simulations, circuit analysis,and acoustic and circuit signal measurements. 
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