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Spot dynamics of the volume preserving reaction-diffusion systems
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We have performed a mathematical analysis of model equations for fixed-form
particle motions, as well as for one that utilizes droplet-like motions to incorporate shape
deformations. In particular, droplet deformations are incorporated through the combination of a volume
preserving phase-field equation within a two-component reaction diffusion system. By use of
computer-aided analysis, we have also investigated the pattern dynamics within the mathematical model. We
observe a parameter for which traveling spots bifurcate from stable standing spot solutions. Traveling
spots, moreover, destabilize by means of a Hopf bifurcation, which leads to the appearance of an
oscillatory travelling spot. We have also clarified the existence of stable elliptical-shaped and

peanut-shaped equilibrium solutions.
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