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Mathematical analysis of the coexistence of multiple synchronization modes and
the entrainment in coupled nonlinear oscillators
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This study examined the coexistence of synchronization modes, the
entrainment phenomena, and the effects of delayed coupling on the dynamics for the coupled limit
cycle oscillators using both theoretical and experimental approaches. The main research subjects
were the existence, stability, and coexistence of limit cycles for the coupled Belousov-Zhabotinsky
(BZ) reaction system and the coupled van der Pol type oscillator. In addition, as a basic experiment

for evaluating the performance of a delayed coupling device using pumps and tubes, a delayed
feedback system of a simple BZ oscillator was constructed and experimental data was obtained.
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