Identical delays in the nonautonomous Kuramoto model
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Echo effect

For low-frequency forcing in models A and B, one can observe that the mean-field has at least one
more pair of local extrema than the external forcing, i.e. some kind of frequency-doubling appears.

Problem Formulation

Signal transmission speed is inevitably finite. In the Kuramoto model it causes time delays
between the initial signal and its arrival. The generalizations that have been proposed to describe

the effect of delays are only applicable to the autonomous case. To avoid this limitation, the (2) 0.4 (b) 0.1 |
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the TD coupling strength is given by K. The complex order parameter is introduced by e) ., e o P
z(t) = r(t)e¥t) = ﬁ szl e'%t). The thermodynamic limit N — 0o is assumed. F(r(t), r(t — 7)). Self-crossing of the limit cycles is removed in 3D.

Dynamic equations for the order parameter in model A: Analytical treatment
. K
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