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It is known that integrate-and-fire neurons act as low-pass
filters on information [1], i.e. they preferentially encode
information at low frequencies. However, many neurons
cannot be described by such integrators, even qualitatively.
Experiments show that in several areas of the mammalian
brain single neurons display a resonance property in their
subthreshold voltage dynamics, see for example [2,3].
Here, we study the information transmission of a current-
based resonate-and-fire neuron model [4] by means of the
spectral coherence function. We use a stochastic input
current (the Ornstein-Uhlenbeck process from statistical
physics) to model a complex dynamical stimulus. We
show by numerical simulations that resonate-and-fire
neurons encode time-dependent stimuli preferentially
at moderate frequencies, including their resonance
frequency, i.e. the coherence function of this model shows
a clear maximum as a function of frequency. This is in
marked contrast to the low-pass coherence that is found
for the pure subthreshold dynamics (in the absence of
spiking) in spite of resonant filter properties. We discuss
dynamical mechanisms that lead to the band-pass filtering
of information in the spiking resonate-and-fire model.
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