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Fig. 1 Bifurcation diagram of ISIs vs the external direct

currents in a single HR neuronal model
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Fig.2 The nearly complete synchronization of two coupled neurons

with the quiescent state and the period —2 bursting, respectively :
(a) quiescent state with /; =1.0;(b) period-2 bursting with /, =1.7;
(¢) the change of maximal value of synchronization error with the
coupling strength C; (d) the synchronous firing patterns for
%, (the solid curve) and x, (the dashed curve) with

C=14;(e) the local enlargement of (d)
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(a) I, =1.0;(b) I, =1.7

Fig.3  The bifurcation diagram of the fast subsystem equations (1)

and (2) with respect to the slow variable (a) 1, =1.0;(b) I, =1.7
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Fig.4 The bifurcation diagram of interspike intervals of the
two — coupled neurons with the changing of the coupling

strength C with I, =1.0 and I, =1.7
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Fig.5 (a) The firing pattern of the single neuron with I, =2.3;
(b) the bifurcation diagram of the fast subsystem (1) - (2) with
respect to the slow variable z in the (z,x) — plane with 1=2.3;
(c¢) the firing pattern of the neuron with I, =3.45;
(d) the bifurcation diagram of the fast subsystem (1) — (2) with

respect to the slow variable z in the (z,x) — plane with I =3. 45
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Table 1

The nearly complete synchronization of two coupled neurons with different firing patterns

The region / firing pattern of the first neuron

The region /firing pattern of the second neuron The region/firing pattern of after synchronizing

I /quiescent state I; =1.0
11/period — 1 bursting I; =1. 4
11T /period —2 bursting 1, =1.7
IV/period -3 bursting [, =2.3
V/period -4 bursting I, =2.7
11/period — 1 bursting I; =1. 4
III /period —2 bursting /; =1.7
IV/period -3 bursting [, =2.3
V/period =4 bursting I, =2.7
11/period — 1 bursting I, =1. 4
III /period —2 bursting /; =1.7
IV/period -3 bursting 1, =2.3
V/period =4 bursting I, =2.7

111/ period —2 bursting [, =1.7
VIII /period — 1 spiking

I, =3.75

VII /period -2 spiking
I, =3.45

VI /chaotic firing
I, =3.0

I1/period — 1 bursting
IV /period —3 bursting
V /period —4 bursting
VI /chaotic firing
VI /chaotic firing
IV /period —3 bursting
V /period —4 bursting
VI /chaotic firing
VI /chaotic firing
IV /period —3 bursting
V /period -4 bursting
VI /chaotic firing
VI /chaotic firing
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SYNCHRONOUS FIRING PATTERNS AND TRANSITIONS
IN COUPLED HINDMARSH-ROSE NEURONS*

Zhai Dehong' Duan Lixia' Tang Xuhui' Zhao Yong” Fan Denggui' Lu Qishao’
(1. College of Science, North China University of Technology, Beijing 100144, China)
(2. Department of Dynamics and Control, Beihang University, Betjing 100191, China)

Abstract By means of numerical simulation and bifurcation analysis, we explored the nearly complete synchro-
nization of two electrically coupled Hindmarsh-Rose neurons with different firing patterns. We investigated the de-
pendence of the synchronous firing patterns on that of the individual neurons. The results are instructive for un-

derstanding transitions mechanism of the neuronal synchronous firing patterns and its biological significance.
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