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Synchronizing characteristics of neural network subject to external electric field

YU Kai, WANG Jiang, DENG Bin, WEI Xi-le
(School of Elecirical Engineering & Automation, Tianjin University, Tianjin 300072, China)

Abstract: This paper investigated the underlying mechanisms of electric field (EF) on the synchronization of neural network.
Based on HH neuron model, it solved the differential equations of neuron numerically by using the modified Euler method, it
investigated the effects of EF on the synchronization of excitatory-inhibitory network. The DC EF weakened the trend of impai-
ring the network synchronization, due to introducing the adaptation current and removing the inhibitory connection; the AC EF
also counteracted the negative effect because of adaptation current, moreover, the synchronous activities of the network were
dependent on the amplitude and frequency of the AC EF. The results can contribute to further development of EF stimulation

on treatment of neurological diseases.
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