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Phase Analysis of Sparse Network
of Inhibitory Neurons

DAISUKE SUzUKI™!

In this study, we aim to clarify the relation between network topology and
synchronous firing of neurons. We treat three types of network of Hodgkin-
Huxley neurons, that is, a pair of neurons, a fully-connected network, and a
scale-free network, where any pair which has a link is coupled each other via
inhibitory synapse. We observed a result that a one-cluster state stably ap-
pears in a pair of neurons and in a fully-connected network but dissappears in
a scale-free network. The same result is observed in networks of phase oscilla-
tors derived from the Hodgkin-Huxely neuron with the phase reduction method.
Phase analysis demonstrated that the condition that the interaction function
T'(0) # 0 brings about the result.
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Fig.1 Degree Distribution of a network generated with BA algorithm.
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Fig.2 About networks of HH neurons.

network (broken line), and scale-free network (dotted line).
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fully-connected network (c),(d) the case of a scale-free network.

(a) Order parameters; N=2 (solid line), fully-connected

) Rastegram in the case of
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Fig.3 Interaction function numerically calculated and a corresponding approximate function
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Fig.4 About networks of phase oscillators. (a) Order parameters; N=2 (solid line), fully-connected
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Fig.6 In the condition that the interaction function I'(0) = 0. (a) Interaction function. (b) Order
parameter in the case of a scale-free network of phase oscillaotrs.
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