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The Dissertation Thesis

Stochastic dynamics, Quantum field theory,

Renormalization group

» Stochastic dynamics defined by stochastic equation and correlator of
a random force

» Stochastic model is equivalent to quantum field theory with an action
functional

» Analysis of the stochastic model by renormalization group approach

» Interest: Kolmogorov regime, IR stability, UV fixed points, structure
functions and constants of the model (Kolmogorov constant, Prandtl
number etc.)
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The Dissertation Thesis

Influence of Helicity on the Kolmogorov Regime in Fully

Developed Turbulence

Published in PHYSICAL REVIEW E 79, 046319 (2009)

»

The investigation of the stability of the Kolmogorov scaling regime in
the model of fully developed turbulence

The model of fully developed turbulence was described by the
stochastic Navier-Stokes equation with self-similar Gaussian random

stirring force d-correlated in time and with correlator proportional to
k4fdf2z-:

The spatial parity violation, helical system

The analysis of the model in space dimension d = 3 due to the
Levi-Civita tensor of rank 3

The two-loop approximation
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The Dissertation Thesis

Anomalous Scaling of Passive Vector Advection

Published in J. Phys. A: Math. Theor. 42, 275501 (2009)

»

The advection of the passive vector field (a weak magnetic field in the
framework of the kinematic MHD)

The turbulent system driven by the stochastic Navier-Stokes equation
The isotropic case, as well as the large-scale anisotropic case
The one-loop approximation

The comparison to models of a passive scalar and vector field
advection driven by a “synthetic” Gaussian velocity fields
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The Dissertation Thesis

Passive Scalar Advection Under the Influence of Anisotropy

Published in PHYSICAL REVIEW E 80, 046302 (2009)

>

>

The passive scalar advection

The fully developed turbulence governed by the stochastic
Navier-Stokes equation

The investigation of the influence of weak uniaxial small-scale
anisotropy on the stability of the scaling regimes

The one-loop approximation

The stability of the three dimensional Kolmogorov-like scaling regime
is demonstrated

The dependence of the turbulent Prandtl number on the anisotropy
parameters is studied
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The Dissertation Thesis

Calculation of Turbulent Prandtl Number in Two-loop

Approximation

Published in PHYSICAL REVIEW E 82, 028301 (2010)

» The advection of the passive scalar field

v

The statistics of the velocity field is given by the stochastic
Navier-Stokes equation

v

The two-loop approximation

The revision of the numerical value of the turbulent Prandtl number

v

v

The final value in the two-loop approximation is Pr; = 0.7051
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