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Modular and Global Sparse Synchronization in Clustered Small-World
Networks of Inhibitory Fast Spiking Izhikevich Interneurons

Sang-Yoon Kim and Woochang Lim
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Abstract. We consider a clustered network with small-world sub-networks of inhibitory fast spiking
Izhikevich interneurons, and study the effect of inter-modular connection on emergence of fast
sparsely synchronized rhythms by varying both the inter-modular coupling strength Jin¢er and the

M (inter)

syn - In contrast to the case of

average number of inter-modular connections per interneuron

non-modular networks, two kinds of sparsely synchronized states such as modular and global
synchronization are found. We employ a realistic cross-correlation modularity measure, representing
the matching-degree between the instantaneous subpopulation spike rates of the sub-networks, and
examine whether the sparse synchronization is global or modular. The degrees of the sparse
synchronization may also be measured by using realistic statistical-mechanical spiking measures. It
is expected that our results have important implications for the role of the brain plasticity which
refers to the brain’s ability to change its structure and function by modifying the strength or efficacy
of synaptic transmission.
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