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The mechanism of spontaneous spiral formation in ventricular fibrillation
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In two-dimensional excitable media, spirals may be formed spontaneously due to
the influence of obstacles. For the mathematical understanding of the mechanism of spontaneous spiral
formation, we introduce a new free boundary problem that is derived from the modified FitzHugh-Nagumo
equation as a singular limit. We prove the existence of traveling spots of this system, which play
important role on the spontaneous spiral formation by obstacles. We also study the influence of several
obstacles. As more general setting, we consider the inhomogeneous excitable media. We pointed out that
the unidirectional failure of propagation is a key of the spiral reentry.
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