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Phase Synchronization Between Nonlinearly Coupled
Rlssler Systems

LIU Yong>, BI Qinsheng', CHEN Yushu'
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Jiangsu 212013, P.R. China;
2.School of Mathem atical Science, Yancheng Teachers College, Yancheng,
Jiangsu 224002, P. R. China;
3. Harbin Institute of Technology , Harbin 150001, P.R . China)

Abstract: Phase synchronization between nonlinearly coupled systems with I 1 and I 2 resonances is
investigated. By introducing the conception of phase for a chaotic motion, it demonstrates that for the
different internal resonances, with relatively small parameter epsilon, both differences between the
mean frequencies of the two sub-oscillators approach zero, implying phase synchronization can be
achieved for weak interaction between the two osdllators. With the increase of the coupling strength,

fluctuations of the frequency difference can be observed, and for the primary resonance, the ampli-
tudes of the fluctuations of the difference seem much smaller compared with the case with frequency
ratio I 2, even with weak coupling strength. Unlike the enhance effed on the synchronization for lin-
ear coupling, the increase of nonlinear coupling strength results in the transition from phase synchre-
nization to non-synchronized state. Further investigation reveals that the states from phase synchro-
nization to non-synchronization are related to the critical changes of the Liapunov exponents, which

can aso be explained by the diffuse douds.
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