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Fig. 2. Space-time plots (left) and snapshot of the wariable x (right). (a) and (b)
exhibit desynchronous behaviour for « = 0.001 and & =0.001. (c) and (d) show

synchronous behaviour for o« = 0.21 and 8 = 0.04,
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Fig. 3. Space-time plots (left) and snapshot of the variable x (right). (a) and [b)
exhibit 5C for & =07 and # = 0.08. (c) and (d) show BC for e =15 and 8 =0.1.

] 0.1 0.2 0.3 0.4

Fig. 7. Moise robusiness as a function of &. (a) for desynchronised bursts repre-
sented by the black line (o =15 and £ =0.1) and desynchronised spikes repre-
sented by the red line (o =07 and # = 0.08). (b) average chimera-like state life-
time and the standard deviation calculated by means of 400 initial conditions, (For
interpretation of the references to color in this figure legend, the reader is referred
to the web version of this article.)
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The Hodgkin-Huxley Model

Axon Terminals
Dendrites

> Based on electrophysiological
measurements of giant squid
axon;

> Empirical model that predicts
experimental data with very
high degree of accuracy;

> Provides insight into
mechanism of action
potential;
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The network 1s given by

-V,
CV.=1-g.n'(V.~E,)=g,m h(V.~E, )-q,(V.~E, J—Ze“r (1)

y-l

where V' 1s the membrane potential of neuron i = 1,

/

1s a constant current density randomly distributed, ® 1s the

average degree connectivity, and e, 1s the coupling strength

from the pre-synaptic neuron j to the post-synaptic neuron i.

We consider an external pertubation I,

so that each neuron

receives an mput with a constant intensity y. The neurons are
excitatory coupled with a reversal potential V7. The post-

synaptic potential s1 1s given by

ds .

J

5(1—s,)

dt

1+ —V.+—
exp(—V, 3

)
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Conclusions

> Spike synchronisation in the perturbed network can

be mmproved due to a constructive effect on the
synaptic weights, depending on the probability of
connections.

> The abrupt ftransition from desynchronised to
synchronised state 1s due to directed synapses among
spiking neurons with high and low frequency.
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