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Abstract: Nanoscience today enables exciting emergences of low-dimensional nanostructures and new materials 

with previously inaccessible properties.  We explore these intriguing properties, coupled with mechanical 

degrees of freedom in designed and engineered nanostructures, to innovate new nanomachines and transducers, 

for sensing and information processing.  In particular, nanoscale electromechanical systems (NEMS) operating 

in their resonant modes can be exquisitely sensitive to various processes, and are highly efficient for signal 

transduction among multi-physical domains (e.g., mechanical, electrical, optical).  By engineering high-

performance NEMS resonators in the radio frequency (RF) and microwave bands, especially those based on 

atomic layer two-dimensional (2D) nanostructures, we have demonstrated various ultrasensitive transducers.  In 

this talk, I will focus on introducing 2D NEMS based on atomically-thin crystals beyond graphene, such as 

layers from transition metal di-


