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Resonance-based sensors offer the potential of meeting the high-performance requirements of
many mass-sensing applications, such as chemical or biological detection sensors. Traditional
microsensors based on quartz or silicon resonators are approaching theoretical limitations, and
further miniaturization of mass sensors is required to meet requirements for chemical and virus
detection. Nanomechanical resonators made from carbon nanotubes may result in a new
generation of sensors can be expected to meet the high-performance requirements of many
sensing applications, including chemical reaction monitors, biomedical sensors, mass detectors,
pressure sensors, temperature sensors and nano-accel erometers.

examined the use of single and double-walled carbon
nanotubes as nanosized mass sensors.  Computational
results show that the fundamental frequencies of i
cantilevered or bridged single-walled carbon nanotubes it
could reach the level of 10 GHz—1.5 THz, depending i
on the nanotube diameter and length [2]. This
frequency is much higher than the highest attainable '&I
frequencies for existing nanomechanical resonators. !

In the present research program, the investigators have % :
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Figure 1 Vibration modes of a bridged
The fundamental frequencies of double-walled carbon double-walled carbon nanotube.
nanotubes are about 10% lower than single-walled

nanotubes of the same outer diameter. Noncoaxia o —

vibration of double-walled nanotubes (Fig. 1) begins at 10° [
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Understanding the fundamental influence of nanotube Frequency (MHz)

atomic structure on their resonant properties may Figure 2 Frequency of cantilevered nanotube
facilitate the nanoscale design of new sensors. resonators versus attached mass [3].
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