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Abstract:  When a neuron generates two successive spikes only slightly

further apart than the duration D of its refractory period, then the

second spike will be repelled by the first one.  Specifically, the further

down the neuron's axon they travel, the larger the time separation between

them becomes.  I refer to this phenomenon as "ISI^2", shorthand for InterSymbol Interference of Interspike Intervals.

Suppose there exists g > D such that, if two successive spikes

are generated g or more seconds apart, then they will not experience any

ISI^2.  Conversely, spikes generated less than g apart steadily separate as they propagate, though the rate at which they separate steadily decreases, approaching 0 as their separation approaches g.

It is widely believed that neurons, especially those in sensory cortex, encode information about the intensity of the afferent bombardment they have recently undergone into the time separations (ISI's) between the successive spikes they generate.   ISI^2 causes this encoding to become increasingly less informative to a target neuron the longer the length of unmyelinated axon there is between that target and the neuron producing the spikes.  The information decrement in question could be neutralized by making SNR vary

directly with unmyelinated propagation distance, but experimental measurements show SNR is fairly constant along the entire length of an axon.

A formula is derived that quantifies information loss due to ISI^2.  
