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[Abstract] Nanomechanical resonators are small in size and light in weight, and can be used for ultra-sensitive
force and mass detection. Graphene has the characteristics of light weight, low density and high Youngs modulus,
and is considered to be an ideal material for fabricating nanomechanical resonators. Graphene nanomechanical
resonators have received extensive attentions in recent years because of their advantages such as high resonant
frequency, high quality factor and high tunability of the resonant frequency. As an important parameter to
characterize the performance of nanomechanical resonators, the higher the quality factor, the lower the dissipation,
leading to a higher sensitivity of the nanomechanical resonators. Here, we fabricate a doubly-clamped graphene
nanomechanical resonator with a resonance frequency that can be tuned by the gate voltage (from 73 MHz to 90
MHz). The relationship between its quality factor and the gate voltage under low temperature and high vacuum
environment is studied. The experimental result shows that applying external stress to the resonator by gate voltage
can increase the quality factor from 220 to 1000. Our results shed light on the study of the dissipation of the two-

dimensional material based nanomechanical resonators.
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