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Fig.2 The dependence of n on ¢ for different coupling strength
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IMPACT OF DIVERSITY AND DELAYS ON THE RESONANCE
DYNAMICS OF NEURONAL NETWORKS”

Jia Yanbing' Yang Xiaoli'"  Sun Zhongkui®
(1. College of Mathematics and Information Science, Shaanxi Normal University, Xi’ an 710062, China)
(2. Department of Applied Mathematics, Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract A model of scale — free neuronal networks, which consists of heterogeneous Fitzhugh — Nagumo neu-
rons and time — delayed coupling, was constructed. Then, we explored the nontrivial effects of heterogeneity and
time — delayed coupling on the resonance dynamics by numerical simulation in this model. When the delays in the
coupling are absent, the result has shown that the response of the neuronal networks to an external subthreshold
periodic signal is optimized at an intermediate heterogeneity, namely, an appropriate tuned level of heterogeneity
can induce resonance in the neuronal networks. This phenomenon was also confirmed to be robust to the changes
of the coupling strength. Most importantly, we find that the delays in the coupling have significant influences on
the resonance dynamics. It is revealed that proper delays can induce multiple resonances in the neuronal net-
works, which appears at each multiple of the oscillation period of the signal. Moreover, the performance of fine
tuned delays in inducing multiple resonances can also be clearly observed when the heterogeneity is within an ap-

propriate range.

Key words resonance, diversity, delays, neuronal networks, spectral amplification factor
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