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Bifurcation Phenomenon in a Two-Compartment Neuron Model
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Department of Mathematics, School of Sciences, South China University of Technology, Guangzhou 510640

[ Abstract ]

Objective The research of neuron firing pattern is one hotspot in computational
neuroscience. Methods In this paper, we discussed the neuronal firing sequences in different
electrophysiological parameters and made a detailed analysis of the various periodic firing patterns and
transitions between these patterns possibly existed in this two-compartment pyramidal neuron model with the
method of nonlinear dynamics. The further discussion of the nonlinear bifurcations appeared in the process of
the pattern transitions were also completed. Results These numerical results revealed the periodic doubling
bifurcation phenomenon in the process of the information transitions in this two-compartment neuron model. Not
only complicated firing patterns but also the structure of bifurcation sequences was obtained. Conclusions This
study provides many clues in further understanding of the variety of firing patterns and the periodic bifurcation
phenomenon in the transitions of different firing patterns.
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Figure 1 Two-compartment neuron model
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