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Resumo: Chemotaxis – the directed movement of cells or organisms in response to chemical
gradients – is a key mechanism in many biological processes, often intertwined with reaction
dynamics. In particular, chemotaxis can significantly enhance and sustain reactions.

While the classical Keller-Segel model [4] have been widely used to study chemotaxis under
standard diffusion assumptions, it fails to capture essential features in environments where
chemoattractants, food, or other targets are sparse or rare. In such cases, anomalous diffusion
– the superdiffusive type – offers a more accurate description of cellular behavior, accounting
for the long-range, nonlocal interactions exhibited by motile cells [2, 3].

Motivated by this, we considered a modified Keller-Segel-type equation for a single density
function, incorporating advection, absorbing reactions, and superdiffusive behavior via the
fractional Laplacian. Within this framework, we studied how chemotactic attraction influences
processes such as reproduction (broadcast spawning) in the context of anomalous diffusion of
gamete densities, extending the analysis initiated by [5].

The talk is based on joint work with Alexander Kiselev (Duke University), as detailed in [1].
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