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One of the most important characteristics of diffusion processes in fluids is the Prandtl number as a ratio of the
coefficient of kinematic viscosity to the coefficient of the corresponding diffusivity. The numerical values of
various Prandtl numbers, in general, depend on the microscopic structure of the fluids at low Reynolds num-
bers. The situation changes when the Reynolds numbers obtain very high values, i.e., in the so-called fully
developed turbulence regime. Here, the Prandtl numbers obtain universal values which are known as “effec-
tive”or “turbulent”Prandtl numbers. Recently, the turbulent Prandtl numbers were studied in various models
of passive admixtures (scalar or vector) in fully developed turbulence given by the stochastic Navier-Stokes
equation using the field theoretic renormalization group technique in the second order of the perturbative
expansion (two-loop approximation) [1,2,3,4].

In the present work the behavior of the turbulent vector Prandtl number is investigated as the function of the
spatial dimension d > 2 in the framework of the general A model of passively advected vector field, where three
important and physically interesting cases, namely, kinematic MHD (A = 1), linearized Navier-Stokes equation
(A =-1) and admixture of a vector impurity by the N-S turbulent flow (A = 0), are included. The behavior of the
turbulent Prandtl number is studied in the model with the Navier-Stokes fully developed turbulence. Using the
field theoretic renormalization group approach in the two-loop approximation we analyzed the dependence
of the turbulent vector Prandtl number on the parameter A as well as on the spatial dimension d. For detailed

analysis and results see [5].
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