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Abstract:
Neuron dynamics cannot ignore memory effects. Fractional-order models offer a natural way to capture them, though this makes the control of chaotic activity with a single impulse seem counterintuitive. This talk shows that a single, carefully chosen impulse can nonetheless suppress chaotic firing in fractional discrete neuron models (while naive strategies that simply place the trajectory at the fixed point of the fractional map fail). Depending on impulse amplitude and timing, the outcome can be strikingly unpredictable, ranging from permanent suppression, when the system settles into the stable equilibrium, to transient suppression, when an unstable equilibrium is only temporarily stabilized before the system spontaneously returns to chaos. In some cases the neuron continues firing for a while after the impulse before entering a delayed quiescent phase, revealing rich transient structures with no counterpart in integer-order systems and pointing to a largely unexplored territory in the analysis of fractional systems. These findings offer broader insight into memory-driven control phenomena relevant to neural dynamics, such as the variable effectiveness observed in deep brain stimulation.
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