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Abstract 
 

For non-local feedback control, spiral waves rotating rigidly in a thin layer of the light-sensitive 

Belousov–Zhabotinsky (BZ) reaction are subjected to a time dependent uniform illumination. A non-local 

feedback algorithm computes the illumination intensity to be proportional to the average wave activity 

within a square-shaped sensory domain. The investigations show a broad spectrum of dynamical 

responses which results in square- and cross-shaped trajectories of the spiral tip, including reflections at 

the virtual walls. The geometry of the sensory domain is crucial in determining size and shape of the tip 

trajectories. The experimental results are complemented by numerical simulations, where the feedback 

signal is derived from sensory domains with different geometries. A theoretical approach, by constructing a 

flow map based on an analysis of the feedback signal, is proposed to explain the observed phenomena. 
 

In local feedback, the rigidly rotating spiral waves are investigated under an application of a 

sequence of short light pulses. Each light pulse is applied at a moment that corresponds to the passage of 

the wave front through a particular measuring point. For a small distance between the measuring point 

and the initial location of the spiral core, a resonance attractor with hypocycloidal shape is observed, 

whereas for a larger distance an epicycloidal resonance attractor occurs. The size of the attractor can be 

changed by introducing a time delay. Experimental and numerical results are compared with an earlier 

developed theory on the resonance attractor. 
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