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Abstract
In order to find some relation between phase synchronization and dynamical topological variation in chaotic systems with
many rotational centers we propose a method of linear amplitude coupling to study the phase synchronization of Lorenz system and
Duffing system. First we convert the original Lorenz system and Duffing system into the dynamics of amplitude and phase . Based
on linear amplitude coupling we calculate the average winding number and Lyapunov exponents. We find that the phase
synchronization comes along with the transition of Lyapunov exponents by increasing coupling strength. The results obtained
indicate that phase synchronization is definitely related to dynamical topological variation in chaotic systems with many rotational

centers.

Keywords Lyapunov exponent amplitude coupling phase synchronization
PACC 0545

" Project supported by the National Natural Science Foundation of China Grant Nos. 10147101 and 10247005 .



