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Mathematical understanding for arrhythmia and defibrillation
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Arrhythmia is a group of conditions in which the heartbeat is irregular.

Typical examples are and atrial fibrillation and ventricular fibrillation. Mathematical
understanding of the mechanism of arrhythmia can be expected to have a clinical implication. In this
research project, we study the pattern dynamics of solutions of partial differential equations
representing the electrical potential to understand the mechanism of arrhythmia. More precisely, we
derived the free boundary problem and characterized all dynamics in one dimensional space. Moreover,
we also studied the influence of the geometry of obstacle such as myocardial infarct lesion and
derived the mathematical mechanism of spontaneous spiral formation by obstacles. We also
invest!g?ted the effect of placement of multiple obstacles on the propagation of electrical
potential.
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