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Forced oscillations of gaseous bubbles in microtubules
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Abstract

Based on the model for the one-dimensional coupled oscillation of bubble-liquid column in tube, a theoretical investigation of
the forced oscillation of a cylindrical gaseous bubble in a microtubule is presented. For the case that the two acoustic pressures of
microtubule ends are not homogenous, the linear natural frequency is not affected, but its oscillating amplitude is influenced by the
effective acoustic pressure amplitude. The relations between the amplitudes of fundamental, third and one third harmonic oscillations
and the acoustic frequency are analyzed using the succession-level approximation method. Numerical results show that the bubble
oscillates nonlinearly if the effective value of acoustic pressure exceeds 0.1MPa. It is found that the amplituds of fundamental, third
and one third harmonic oscillations are multivalued, and the response of third harmonic oscillation is stronger in the region of lower

frequencies. Furthermore, the third harmonic oscillation may be probably induced in the region of w/wo > 1.
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