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Abstract 
All systems are inherently nonlinear. Nevertheless, there is general inclination to treat nonlinearity 
as an unwanted effect and to design ways to reduce it. While microelectromechanical systems have 
been around for more than 5 decades, there are very few applications that actively exploit the 
nonlinearities in these devices. The scaling down of dimension has now produced devices sensitive 
enough to detect mass of individual molecules. But smaller dimensions also imply faster onset of 
nonlinearities and thus reduced sensitivities. Yet these nonlinearities receive very little attention in 
sensor applications. In this talk, I’ll talk about our efforts to study these nonlinearities in ultra-thin 
nanoelectromechanical systems. These include designing ways to manipulate the nonlinearities 
using electrostatic gate voltages to improve the dynamic range and to observe weak higher order 
effects that are typically masked by strong lower order nonlinearities. I’ll also talk about the 
interaction between vibrational modes due to linear and nonlinear mode coupling. 
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