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Thalamic and cortical V1 layer 4 neurons are capable of
firing highly reliably and precisely upon repeated presen-
tations of the same visual stimulus to the retina. To com-
pare candidate causal mechanisms of spike-time
reliability, a reconstructed multicompartment spiny stel-
late cell model with dynamic stochastic synapses was
given varying synaptic inputs. We found reliability was
primarily influenced by the number of synapses that fired
synchronously during events (synchrony magnitude),
which exhibits a supralinear relation; rather than by the
rate of synchronous firing events (event rate) or synaptic
strength, which exhibits comparatively more linear rela-
tions, even in the absence of voltage dependent conduct-
ances. Supralinear reliability highlights the efficacy of
synchronous but weak synapses in driving output spiking,
and may have implications for neural synchronicity
within and between cortical areas.
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