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Abstract: Understanding the nature of turbulence occurring in three-dimensional high Reynolds number
fluid flows is one of the major open problems in continuum mechanics. In particular, the Kolmogorov -
5/3 scaling, which predicts the energy distribution of a turbulent fluid flow over high Fourier modes, is
wide open. A related but mathematically more tractable problem concerns the Fourier mass distribution
of the solution to an advection-diffusion equation for which the advection vector field is given by a
turbulent fluid flow. Such an equation models the evolution of passive scalars such as, e.g., the
concentration of particles dissolved in the fluid or the temperature of the fluid. Depending on the ratio of
the Reynolds number and the diffusivity, different scaling constants have been conjectured. In a series
of papers published between 2021 and 2024, Jacob Bedrossian, Alex Blumenthal and Sam Punshon-
Smith made significant progress in understanding the this scaling for passive scalars driven by
stochastic fluid flows in the so-called Batchelor regime which concerns the zero diffusivity limit for
constant Reynolds numbers. Their methods are based on techniques from the theory of random
dynamical systems and have sparked a new interest in the field. In this talk | will give a brief overview
of the problem and the methods used by the aforementioned authors. Only a rudimentary knowledge of
stochastic analysis, dynamical systems and partial differential equations is required to follow the talk.

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschlief3lich
jeweils anschlieBenden Aussprachen.
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