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Abstract
Which are the underlying mechanism of neuronal oscillations?

Network description

Collective behaviours that arise in large networks of interacting neurons are known to play a crucial role in
 processing and coding of information in the brain. Here we analyze a network of Quadratic Integrate-and-Fire
 (QIF) neurons with delayed synaptic interaction. With a dimensionality reduction technique [1,2], we derive the
 exact firing rate equations for a population of identical neurons, and we study numerically and analytically the
 phase diagrams for both excitatory and inhibitory coupling. For inhibitory networks, we detect a novel region of
 oscillations, called quasiperiodic partial synchronization [3], and relate it with fast neuronal oscillations. 
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Which are the dynamical states we observe in the network of QIF neurons?

Incoherent/Splay state. Neurons fire asynchronously

Synchronous state. Neurons fire in phase.

 For Inhibitory networks (J<0): Novel partially synchronized state.

Incoherent state Synchronized state Partially synchronized state

Neurons are in phase,
they fire always at the 
same time. 

Neurons keep firing 
at different points.

The firing order is preserved,
but the dynamics of the single
units is not fully periodic.  

For Excitable neurons: Global quiescent state. The mean activity of the network is zero.
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