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The principle of maximum randomness in the theory of developed turbulence: A model with maximum parity violation
Kulikov Anatoly

In the present work we apply methods of quantum field theory and statistical physics to the theory of developed homogeneous isotropic turbulence. Considered model is based on the principle of maximum randomness of velocity field with fixed mean energy spectral flux. Model with a maximum violation of parity, similar to considered in the theory of weak interactions, is presented. Diagram technique and closed set of equations for parameters of the model, allowing one to determine an important experimental value – Kolmogorov constant, is constructed using set of self-consistent equations. Analytical expressions for one-loop 1-irreducible diagrams of the model are obtained by means of computer calculation. Solution found of the closed set of equations yields Kolmogorov index of the velocity fields correlator power dependence on the wave number.
Ultraviolet divergences of 2-loop diagrams of the model were analyzed. The existence of anomalous scaling (small shift from Kolmogorov index) is demonstrated. Analytical expressions for the leading order of the expansion over the small parameter of two-loop 1-irreducible diagrams of the model are obtained by means of computer calculation. Through analyzing self-consistent equations in two-loop approximation the values of anomalous scaling and Kolmogorov constant are obtained.
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