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Probability density function (pdf) of output interspike inter-
vals (ISI) as well as its first and second moments are found in ex-
act form for leaky integrate-and-fire (LIF) neuron stimulated with
Poisson stream. The diffusion approximation is not used. The
whole range of possible ISI values is represented as infinite union of
disjoint intervals: ]0; co[=]0; Ta]+Y oo o] To+m T3; To+(m+1)T3],
where T5 and T3 are defined by the LIF’s physical parameters.
Exact expression for the obtained pdf is different on different in-
tervals and is given as finite sum of multiple integrals. The found
distribution can be bimodal for some values of parameters. The
moments found are as follows:

2 a”

=Xt e, )

— 6 2a”
4= — 3+ \T:
X TR — a8, 1) ( + AL

rBT®(8,1,r) ®(8,2,1)
1= 5 ®(B,1,7) (AT3+T@(571,r>> )

where r = Ar, a = (Vg — h)/h, B =a/(a+ 1), To = Tlog(h/(Vy — h)),
T3 = 1log(Vo/(Vo—h)). Here A\, V, h and 7 are the physical parameters,
and ®(8,n,r) denote the Lerch transcendent.
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