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Abstract : [Objective]Based on the mean-field Kuramoto model with local coupling,the dynamics
of synchronization in one-dimensional closed ring considering the next-nearest neighbor unidi-
rectional coupling oscillators were investigated. [Methods]On the basis of the Kuramoto model
with the nearest neighbor coupling,the next-nearest neighbor coupling ring was established to
study the dynamic behavior of a coupling limit cycle system. The relationship of the average
frequency and order parameter of the coupling strength were obtained by numerical simulation
for synchronous branch of the steady states. The validity of the numerical simulation results
was verified by theoretical analysis of few-body system’s dynamic stability. [Results]By compa-
ring to literatures,it proved that the next-nearest neighbor Kuramoto phase oscillators with u-
nidirectional coupling in a ring influenced the system’s synchronization. All oscillators were

synchronized to the average frequency and order

A parameter tended to 1 as the coupling strength
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kAR B ABCLO6S ) T A S B L B 6), the order parameter showed multi- steady
branches in the synchronization region. [Conclu-

was greater than a certain threshold value when
the number of coupling limit cycle in few-body
system was smaller than 6. While there were

more coupling limit cycle in the system (N >
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tion are emerged under the action of the asymmetric coupling in one-dimensional closed ring

with the next-nearest neighbor unidirectional coupling. Non-zero steady state occurring bran-

ches is related to the size of coupling oscillator system.

Key words: Kuramoto model, multiple stable states,synchronization,local coupling
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