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The synchronized network state is highly excitable and ampli�es small noise �uctuations, resulting in
highly correlated population responses. This type of highly excitable network state is widely observed
in anesthestized and passive animals and may exist in several neurological disorders such as epilepsy,
schizophrenia, and autism. We model the sync state using a network of excitatory and inhibitory
neurons which has an unstable �xed point with complex eigenvalues. Instead of producing limit
cycles as usually modelled, this unstable �xed point produces runaway excitation (one extra spike
can activate the entire network), and therefore correlated neural discharge, which is then terminated
by slow inhibitory feedback. This ampli�cation of internal noise by the network prevents it from
responding reliably to stimuli, resulting in high noise correlations. However, the same neurons are
capable of becoming desynchronized, for example in attentive animals, such that they reliably respond
to stimuli with near-zero pairwise noise correlations. How can the same network produce both high and
near-zero noise correlations? One answer is suggested by recent studies which report that a shift from
sync to desync states at stimulus onset is accompanied by greatly increased inhibitory conductances
and decreased neural (co)variability. An increase in inhibition also results in decreases of synchrony and
travelling waves in the developing brain. In the simulation of the sync network, increasing inhibitory
connections stabilizes the �xed point and makes the network robust to small noise �uctuations. The
network in this state reliably responds to stimuli and achieves near-zero noise correlations. Thus,
increases in inhibition cause the simulated network to transition from the synchronized state to the
desynchronized state. We compare the network simulations to multi-electrode neural recordings in
sync and desync rodent auditory cortex. In the sync/desync states, in response to speech, median
noise correlations in A1 were 0.07/0.002 (10 ms bins) and average �ring rates were 5.2/3.3 Hz. In
the simulated network, the sync/desync states have 0.087/0.001 noise correlations (10 ms bins) and
the �ring rates are approximately 50% less in desync. In the sync state, neurons tend to spike in the
same temporal sequence for all external stimuli, which is captured in the simulation by the network
predominantly evolving along the two eigenvectors of dynamics associated with the largest pair of
complex-conjugate eigenvalues. In the desync state, neurons respond with di�erent temporal sequences
of activation depending on the stimulus, which are captured in the simulation by attractor dynamics
to di�erent stable �xed points created by diverse stimuli.
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