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ABSTRACT

The shift of resonant frequency is the sensing mechanism for a mechanical resonator. The adsorbate mass,

position and induced force are the three dominant things responsible for the resonant frequency shifts of

a string resonator. In the application of a resonator sensor, the (shifts of) resonant frequencies are the

measured quantities and therefore, an inverse problem arises naturally: How to determine the adsorbate

mass, position and induced force by the resonant frequencies? An inverse problem solving method on the

string resonator with one adsorbate is presented and its accuracy is demonstrated. How the method can

be used in a real string sensor application scenario is also discussed.
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1. Introduction

Because of the high mass sensitivity and frequency stability, micro/nanomechanical resonator [1-4] is suit-

able for detecting tiny mass. One important technical parameter for evaluating the micro/nanomechanical

resonator performance, which is also a major driving force for its development, is the minimum detectable

mass [5]. The ultimate goal is to resolve a single quantum of a measured quantity [6]. With the enor-

mous efforts on both the device fabrication and readout technologies, in 2012, a carbon nanotube based

nanomechanical resonator achieved the mass resolution of less than one yocotogram (1 yg=10−24 g) [7].
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