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Abstract

Starting from the energy conversion and energy conservation law in the constant-NVE ensemble, the molecular
dynamics method using the COMPASS force field was applied to investigate the dynamic properties of graphene
nanoribbons ( GNRs) together with the GNR-based strain sensors. The following results were obtained: (a) the nonlinear
response dominates the dynamic behavior of GNRs, and their ultra-high fundamental frequencies are closely related with
the length and boundary conditions; (b) the effect of uniaxial tensile strain on the fundamental frequencies of GNRs is
significant and strongly depends on boundary conditions, and the GNR-based strain sensor clamped on four edges has a
higher frequency shift, and its sensitivity is up to 7800 Hz / nanostrain, much higher than that of carbon nanotube-based
strain sensor with the same length; (c) the resonant characteristics of GNRs and GNR-based strain sensors are insensitive
to the chirality. The obtained results suggest that, through cutting the appropriate size and setting the boundary
conditions, the GNRs could be used to design a new generation of nanoelectromechanical system (NEMS) resonators and
strain sensors, owing to their ultra-low density and ultra-high fundamental frequencies as well as ultra-high sensitivity

without considering the impact of chirality.

Keywords: graphene nanoribbon, molecular dynamics, strain, fundamental frequency

PACS: 61.64.—w, 71.15. Pd, 68.35. Gy, 06.30. Ft

* Project supported by the National Natural Science Foundation of China ( Grant No. 10847147 ), the Scientific Research Foundation of Nanjing
University of Information Science & Technology ( Grant No. 20080296 ), the Open Research Fund of Key Laboratory of MEMS of Ministry of
Education, Southeast University and the Foundation for Micro-nano Electronic Innovation Team of Nanjing University of Information Science &
Technology ( Grant No. N0575003411).

+ E-mail ; gfnuist@ yahoo. cn

056103-9



