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Synchronized Oscillations of Carbon Nanotubes in Solution
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We have observed by a fluorescence microscope that a large number of carbon
nanotubes (CNTs) dispersed in an aqueous mixture of the surfactant and dye execute synchronized
oscillations spontaneously. The movement was quantified to give a power spectrum, revealing a
single, sharp synchronization peak at 20 Hz. It was found not to be affected nor created by external

vibrations. The surfactant concentration dependence demonstrates that the Kuramoto model is
applicable to describe the CNT synchronization. It is always associated with the power-law noise,
indicating the presence of complex heterogeneous networks. These results suggest a highly
cooperative form of the sparse CNT network connected with variable linkages.
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