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Effects of gradient coupling on the explosive synchronization in regular network

Zhang Weijing', Liu Weiqing', Chen Wei®

(1.School of Science, Jiangxi University of Science and Technology,Ganzhou 341000, China;

2.School of Science, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract : The explosive synchronization of coupled oscillator systems, as one of the intrinsic mechanisms of self-organ-
ized kinetic behavior of many biological systems, has attracted much attention. Considering that the interaction between many
vibrators in real life is asymmetric, we study in detail the effect of gradient coupling on explosive synchronization of coupled os-
cillator systems in a regular network by the theoretical analysis and numerical methods. The results show that the asymmetric
gradient coupling in the coupled oscillator system with a specific frequency spatial distribution facilitates the generation of ex-
plosive synchronization in the coupled oscillator system. The critical coupling strength required for the coupled system to a-
chieve explosive synchronization is linearly related to the gradient coupling strength. In addition, it can be observed two coexis-
ting forms in the synchronization interval:one is centralized phase locking, the other is anti-phase locking. Through the theoret-
ical analysis. the inherent mechanism of the gradient coupling is helpful to promote the explosive synchronization of the coupled
oscillator system. The results of the study can provide theoretical support for a better understanding of the self-organized phe-

nomena in the coupled oscillator system under asymmetric coupling.

Keywords: regular network; explosive synchronization; gradient coupling
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