DYNAMICS OF A NEURONAL NETWORK WITH INHIBITORY
AND ELECTRICAL COUPLING

David Terman
Dept. of Mathematics
Ohio State University
Columbus, Ohio 43210; USA
terman@math.ohio-state.edu

Tiaza Bem
Institute of Biocybernetics
Polish Academy of Sciences
Warsaw, Poland
tiaza@ibib.waw.pl

John Rinzel
Center for Neural Science
New York University
New York; USA
rinzel @cns.nyu.edu

ABSTRACT

We consider a model for two mutually coupled pacemaker neurons with both inhibitory and elec-
trical coupling. Each neuron can be viewed as a relaxation oscillator. This network may exhibit
a variety of rhythms including synchronous, anti-phase and almost in-phase oscillations. Using
geometric dynamical systems methods, we analyze the existence and stability properties of each
activity pattern. We further describe how the patterns depend on both intrinsic and synaptic pa-
rameters. In particular, we find conditions for when electrical coupling leads to stable antiphase
behavior.
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