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Table 1  Critical values of the coupled strength for complete
synchronization oftwo identical neurons with a pacemaker.

( the controlling strength of the pacemaker is

C,=0,C,=0.1,C, =0.6, respectively)

parameler firing C(Cy=0) C(Cp=0.1) C(Cy=0.6)
value 1 pattern
1.0 quiescent state 0 0 0
1.4  period —1 bursting  0.16 0.21 0
1.8 period -2 bursting  0.35 0.35 0.05
3.0 chaos 0.42 0.43 0.16
3.45 period -1 spiking 0.53 0.42 0.22
4.0  period —2 spiking 0.52 0.45 0.21
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Table 2 Critical values of the coupled strength for complete
synchronization of three identical neurons for

different controlling strength of the pacemaker

parameler firing C(Cy=0) €(Co=0.1) C(Cy=0.4)
value 1 pattern
1.0 quiescent state 0 0 0
1.4  period - 1 bursting  0.11 0.09 0.01
1.8 period —=2 bursting  0.23 0.23 0.11
3.0 chaos 0.30 0.26 0.17
3.45 period -1 spiking 0.35 0.29 0.23
4.0  period —2 spiking 0.35 0.32 0.23
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Abstract The effects of pacemaker on synchronization in bidirectional coupling Hindmarsh — Rose neurons with

gap junction were studied. Results show that, with proper parameters, pacemaker can enhance or inhibit the

complete synchronization of two identical neurons, while it can always enhance the complete synchronization of

three identical neurons. For three un — identical neurons with different firing patterns, pacemaker can induce

phase synchronization and nearly complete synchronization if the controlling strength is big enough. When time

delay was considered, the pacemaker was more likely to trigger such synchronization.
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