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Fig.1 Schematic illustration of the double-walled coaxial

cylindrical tubes model
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Fig.2 Frequency of the Casimir force driven oscillation of the

double-walled coaxial cylindrical tubes versus the tube gap
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Fig.3 Frequency of the electrostatic force driven oscillation of

the double-walled coaxial cylindrical tubes versus the tube gap
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GIGAHERTZ OSCILLATION OF COAXIAL CYLINDRICAL TUBES DRIVEN
BY CASIMIR AND ELECTROSTATIC FORCES "

Li Haijun Guo Wanlin?

(Institute of Nanoscience, Nanjing University of Aeronautics and Astronautics,
Nanging 210016, China)

Abstract With the development of nano electromechanical systems, ultrahigh frequency mechanical oscillators
are in great demand. To meet this demand, a mechanical oscillator model of double-walled coaxial cylindrical
tubes is proposed. The oscillation frequencies of the model driven by Casimir and electrostatic forces are
evaluated, respectively, by continuum mechanics. It is found that when the tube gap of the model reaches 1
nanometer scale, the frequencies of the model can reach or even exceed the order of GHz under ideal situations,
whether driven by Casimir force or by electrostatic force. The present work proves that it is feasible in theory

to achieve GHz oscillators driven by Casimir force or electrostatic force.

Key words gigahertz oscillation, Casimir force, electrostatic force, coaxial cylindrical tubes, nano electrome-

chanical systems

Received 7 August 2006, revised 9 March 2007.

1) The project supported by 973 program, the National Natural Science Foundation of China (10372044), Jiangsu Province NSF,
the PCSIRT and the Cultivation Fund of the Key Scientific and Technical Innovation Project of the Ministry of Education of
China (705021).

2) E-mail: wlguo@nuaa.edu.cn



