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Small-world and scale-free networks are known to be more easily synchronized than regular lattices,
which is usually attributed to the smaller network distance between oscillators. Surprisingly, we find
that networks with a homogeneous distribution of connectivity are more synchronizable than hetero-
geneous ones, even though the average network distance is larger. We present numerical computations
and analytical estimates on synchronizability of the network in terms of its heterogeneity parameters.
Our results suggest that some degree of homogeneity is expected in naturally evolved structures, such
as neural networks, where synchronizability is desirable.
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in Neuronal Networks
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Figure 1. The impact of a single autapse on synchronization in a toy neuronal network. (al) Without any
autapse, the network has four nodes and four edges, where each node is a Hindmarsh-Rose neuron. (b1-d1)
Network structure when a single autapse (represented by the red curve with an arrow) is present at node 1,

2, and 4, respectively. (a2-d2) For the network structures in (al-d1), respectively, the dynamical behaviors

of the network in terms of synchronization. Shown in each panel is a plot of the x variable from each node
versus the averaged value of this variable over all the nodes during the time evolution. When there is global
synchronization, all the variables are equal to their average value at any instant of time, tracing out a straight
line segment along the diagonal. Any deviation from the diagonal signifies lack of synchronization. The uniform
coupling parameter is € = 1 and the time delay associated with the autapse is 7=4.

H.-W. Fan, Y.-F. Wang, H.-T. Wang, Y.-C. Lai, and X.-G. Wang, " Autapses
promote synchronization in neuronal networks," Scientific Reports 8, article
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Autapses Promote Synchronization

Autapses — first
discovered in 1972

For 25 years, autapses
were thought to be
“useless”

After 1997 —
biological roles of
autapses gradually
recognized

Still much is to be
learned



