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Abstract
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Abstract:

Spiral waves evolving in various excitable media are governed by similar reaction-diffusion
mechanisms. They also have an important impact on human health conditions. Spiral waves of
electrical excitation in the heart and their instabilities are involved in causing certain types of
cardiac arrhythmia, such as ventricular tachycardia and fibrillations, which can potentially lead to
sudden cardiac death. The Belousov-Zhabotinsky (BZ) reaction is one of the most popular model
systems to study the dynamics of spiral waves experimentally, because of both its easy preparation
and the convenient detection of the wave patterns occurring in this reaction. Our research project
aims to investigate the influence of the obstacle shape and orientation on the dynamics of a spiral
wave and the elimination of such pinned spiral wave using an applied electric field in chemical BZ
media. To confirm experimental results, computer simulations are also performed.

When the applied electric current density reaches the necessary current density Junin, the
spiral tip, pinned to a circular obstacle, is detached and subsequently drifts away from the obstacle.
Junpin 18 found to increase with the obstacle diameter d. The growth rate Adygin/Ad is much higher
for obstacles larger than the free spiral core as compared to that for smaller obstacles. From our
study of the influence of obstacle shape using circular and rectangular obstacles, the propagating
parameters i.e. wavelength, wave period, and velocity of pinned spiral waves increase with the
circumference, regardless of the obstacle area. Despite these common features of the parameters,
the forms of pinned spiral waves depend on the obstacle shapes. The structures of spiral waves
pinned to circles as well as squares are similar to Archimedean spirals. For extremely thin
rectangles, the spiral form can he constructed by employing semicircles with different radii which
relate to the obstacle width and the core diameter of free spirals.

Keywords: excitable media, spiral wave, Belousov-Zhabotinsky reaction, reaction-diffusion
mechanism; pinning
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