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Dynamics and spike trains statistics in
conductance-based Integrate-and-Fire

with chemical and electric synapses

Rodrigo Cofre, Bruno Cessac
NeuroMathComp project team (INRIA, UNSA, ENS,CNRS)

Conductance adaptation Spike Trains Statistics
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m The transition probabilities define a stochastic process in the set of rasters, where the
The flow and the solution Pmbgbility of having a spike pattern dea:ends_cm an infinite past. Such process are called
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| distribution called Gibbs distribution.
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continuous and discrete dynamical variables. The sub-threshold
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7% is the capacitance of each neuron 3 and electric synapses, there exist a unique
@1.:1 is the'sack condictance, strong solution to the stochastic differential equation given by
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L= il (1) + @€, {1 )is the current term which is composed by; | | This are. when the flow takes an exponential form Correlations are due to stimulus and dynamics.

{ext) i . (i) G is diagonal; Electric synapses have an effect in the memory of the system.

i~ {t) the external current, and ‘Sh“:e noise term £, () whose (i) =0 TheGibbs potential is largely more complex than the Ising Model used in retina

25 S t - o

U magnitude is controlled by 715 = (ill) G(f.w) = G{t) = k(#) Ty where #(f) is a real function. spike train analysis
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