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Graphene is an ideal material for high quality nano-electro-mechanical resonators due to its high Young’smod-
ulus, lowmass to surface ratio, ability to sustain high in-plane strain, and unique electrical properties like high
carrier mobility, ballistic transport and nonlinear modulation of conductance under the electric field effect. In
this work, atmospheric pressure chemical vapour deposition is employed to obtain monolayer graphene on
copper. Scanning electron microscopy, Raman analysis and two-terminal electrical measurements reveal the
presence of high quality, predominantly monolayer graphene. The graphene is transferred to Si/SiO2 wafers
and multiple step electron beam lithography, metal deposition, substrate etching and critical point drying are
used to fabricate suspended graphene doubly-clamped resonators. The devices are electrostatically actuated
and their motion is read out using nonlinear mixing of graphene’s electrical conductivity (1). Modeling the de-
vices as Duffing resonators (2) shows the presence of mechanical nonlinearity in response to an applied force
even at moderate bias voltages. We discuss the implications of this nonlinearity for parametric amplification,
mode-mixing and the generation and measurement of squeezed thermomechanical states (3). The models are
compared with experimental data and prospects for developing measurement techniques for high precision
sensors and quantum-limited mechanical measurements of graphene are explored.
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