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Stochastic Spiking Coherence in Globally Coupled Neurons

Lim Woochang® and Kim Sang-Yoon?
Institate of Medical Science, Ajou Umiversity School of Medicine, Suwon, Korea' and
Department of Physics, Kangwon Nafional University, Chunchon, Kangwon-Do 200-701, Korea

We consider a large ensemble of globally coupled subthreshold Morris-Lecar neurons. By varying the noise amplitude
D, stochastic spiking coherence (i.¢., noise-induced coherence between neural spikings) is numerically investigated.
As D passes a lower threshold, a transition from an incoherent to a coherent state occurs because of a constructive
role of noise to stirmulate coherence between noise-induced spikings. However, when passing a higher threshold of 1,
ancther transition from a coherent to an incoherent state takes place due to a destructive role of noise to spoil the
spiking coherence. Such an incoherence-coherence-incoherence transition may be well described in terms of the order
parameter which is the mean square deviation of the globsl potential (ie., the ensemble-averaged potentisl). We
also characterize the degree of stochastic spiking coherence by using a coherence messure which reflects the degree of
“resemblance”™ of the global potential Lo the local potential. Through competition of constructive and destructive roles
of noise_ stochastic spiking coherence with large coherence measure is found to occur in a large range of intermediaie
nos=e amplitude.
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