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In 1777, Charles-Augustin de Coulomb used an electrically charged torsional pendulum, which could be the first well-defined electromechanical system, to measure the electrostatic force. Coulomb was able to determine his constant over 200 years ago by considering the relation between very small forces. From this we learn that by making use of the coupling between the electrical and mechanical degrees of freedom, it is possible to carry out ultrasensitive measurements. Thanks to the recent developments of nanofabrication techniques, we are able to reduce the size of electromechanical systems down to the nanometer scale. This has allowed the flourishing of a new field of research devoted to the study of nanoelectro mechanical systems (NEMS).

In this presentation, fundamental physics and applications based on NEMS will be discussed. Before discussing our research, an introduction to the recent progresses on the ultra-sensitive mass and force detection methods using NEMS will be given. Our idea utilizing a non-linear resonance behavior of nanomechanical resonator to break the world record of mass sensing resolution will be suggested. Also, NEMS based possible studies for investigating “quantum mechanical mechanics”, such as measuring displacement quantum limit, will be introduced. Second part of this presentation will cover with some examples of NEMS applications which we have studied. RF applications of carbon based NEMS such as carbon nanotube based nanorelay and grapheme resonator are introduced at first. A fabrication method of suspended ZnO microwire based resonator and its piezoelectric properties will be presented in the end of this presentation.
