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Fig.1 Dynamical behaviors in the coupled neuron oscillators in different parameter spaces for Ao=1
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Fig.3 The parameters of the amplitude envelope A, A, T for different parameters
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Amplitude envelope transition from in-phase to anti-phase
synchronization in coupled oscillators system

Liu Weiqing, Shi Shipin
(School of Science, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Envelope synchronization behavior of coupled oscillator system reflects the interaction between amplitude and
phase of coupled oscillator system. Introducing a repulsive coupling interaction in attractively coupled neuron oscillator system.
the amplitude envelope of coupled system will transit from in-phase to anti-phase synchronization as the repulsive coupling
strength increases. As a given attractively coupled strength. the phase difference between amplitude envelopes of coupled neu-
ron oscillators increase from 0 to w and then decrease with the increment of repulsive coupling strength. Meanwhile, the ampli-
tude of amplitude envelope will first decrease and then increase with the increment of repulsive coupling strength, and there is
a repulsive coupling strength that minimized the amplitude of amplitude envelope. The transition from in-phase to anti-phase
synchronization of amplitude envelope is induced by the competition of attractive and repulsive coupling can also be obtained in
coupled Stuart-Landau oscillators with different time-scales. This study is not only of great significance to enrich the relevant
dynamics study of amplitude envelope, but also the basis and key to study the processing and transmitting information in brain
science.

Keywords: amplitude envelope; attractive coupling; repulsive coupling; time scale; phase synchronization; anti-phase

synchronization

[REHR #HE XiE]



%l‘u

2.76
. ¢ a=0.0
N e a=0.5
« a=0.8
1.84
3
0.92
0. 00 ! !
0.0 1.7 3.4 5.1

FIS1T  BASEHNIR TRORE AIIE o BT IRZ 280 o B ILSE R IR

Fig.S1 The oscillation frequency @ of a single FHN oscillator verscus the time scale paramcter o

440

¥ + @,=50

d =10

&
290 % © ©,=90

K (<
140
-10

0.
o o
(@) IR A o HIFRRE o 19K R () W ¥ (1) HIFRIRA S N IR JRFE o (1936 R

[ls2 mFa R o SHEANS tuar t-Landaudi (¥ 5400

wr

Fig.S2 The effects of time scale parameters o on the characteristics of one Stuart-Landau osillator



