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Coupling Effect on Stochastic Spiking Coherence in Globally Coupled Neurons

Lim Woochang' and Kim Sang-Yoon?
Institute of Medical Science, Ajou University School of Medicine, Suworn, Koren' and
Department of Physics, Kangwon National Universily, Chunchon, Kangwon-Do 200-701, Korea®

We consider a large ensemble of globally coupled subthreshold Morris-Lecar neurons. The coupling effect on
stochastic spiking coherence (i.e., noise-induced coherence between neural spikings) is numerically investigated by
varying the coupling strength J. As .J passes a threshold, a transition to stochastic spiking coherence, which is
described in terms of the order parameter, ocours because the coupling stimulates collective coherence between noise-
induced spikings. We also characlerize the degree of stochastic spiking coherence by using a coherence measure M.
As J is increased, M increases, il becomes maximal at an optimal coupling strength, and then it decreases abruptly
because the coupling induces the oscillator death (ie., quenching of noise-induced spikings) for large J. Consequently,
stochastic spiking coherence occurs in a large range of intermediate coupling strength.

Keywords : Globally Coupled Neurons; Spiking Coherence; Coupling Effect




