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Introduction

To bridge the large-scale brain modelling to spiking neural network, first we need to characterize the impact of the heterogeneous connectivity for the overall dynamics. In particular, we study how the network synchronization is affected by these connections. This is the first step for understanding the mechanisms behind the large-scale simulation of the connectome.

Model Metrics :

Mean firing rate : f mean = #neurons # spike t

# neurons

Coefficient of variation :

C V = σ µ
View spiking neurons has oscillator 3 :

z(t) = R(t) exp(iφ(t)) ≡ 1 N N j=1 exp(iψ j (t)) with ψ j (t) = 2πm + 2π t-t j,m t j,m+1 -t j,m
where t j,m corresponds to the time when a spike m of a neuron j happens.

• Mean phase : ψ j (t) 

P LV c i (t) = 1 N N j=1 exp(i(ψ j (t) -ψ i (t))
• Phase locking value:

P LV i = 1 t end -t init t end t init |P LV c i (t)| • Mean Phase difference: ∆φ i = 1 t end -t init t end t init arg(P LV c i (t))

Results

Unidirectional :

Bi-directional :

Conclusion:

The long-range connections desynchronize the neurons around receptors of these connections.

For the unidirectional long-range connection the network is synchronized when the delay along this is at ~1/f mean of the homogeneous network, which is 7. 6Hz. For the bidirectional case, the result is more complex because there are two populations receptors, and hence, three states are possible: -all neurons are synchronized (sync.) -the two receptor populations are synchronized between them but not with the rest of the network (partial sync. 1).

-the two receptors population are desynchronized between them and with the rest of the network (partial sync. 2).. 
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