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Abstract: The stability of the equilibrium state of evolution without external excitation and the
complex dynamics of forced oscillation due to sound propagation are discussed for a spherical mi-
cro-bubble in water. First, the stability of the equilibrium state of evolution without sound wave
propagation was analyzed, and the corresponding type of the singular point was determined. Sec-
ond, the shooting method was combined with the Poincaré map to obtain the fixed point for
forced oscillation due to sound excitation. Third, the stability and bifurcation were examined with
the Floquet theory. The results show that from viewpoint of nonlinear dynamics, the equilibrium
state is a stable focus for a spherical micro-bubble evolution in water without external excitation.
With the increase in sound frequency, the 1-period oscillation becomes unstable, and the oscilla-
tion behaves in a double-periodic manner, then in a quasi-periodic manner, and finally chaotical-
ly. Additionally, with the increase in the amplitude of the pressure fluctuation, the micro-bubble
eventually oscillates chaotically via a series of period-doubling bifurcations.
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