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The inertial waves emerge in the geophysical and astrophysical flows as a result of Earth rotation [1]. The
linear theory of inertial waves is known well [2] while the influence of nonlinear effects of wave interactions
are subject of many recent theoretical and experimental studies. The three-wave interactions which are allowed
by inertial waves dispersion law (frequency is proportional to cosine of the angle between wave direction
and axes of rotation) play an exceptional role. The recent studies on similar type of waves – internal waves,
have demonstrated the possibility of formation of natural wave attractors in the ocean (see [3] and references
herein). This wave focusing leads to the emergence of strong three-wave interactions and subsequent flows
mixing. We believe that similar phenomena can take place for inertial waves in rotating flows. In this work we
present theoretical study of three-wave and four-wave interactions for inertial waves. As the main theoretical
tool we suggest the complete Hamiltonian formalism for inertial waves in rotating incompressible fluids [4].
We study three-wave decay instability and then present statistical description of inertial waves in the frame of
Hamiltonian formalism. We obtain kinetic equation, anisotropic wave turbulence spectra and study the problem
of parametric wave turbulence. These spectra were previously found in [5] by helicity decomposition method.
Taking this into account we discuss the advantages of suggested Hamiltonian formalism and its future applications.

Andrey Gelash thanks support of the RFBR (Grant No.16-31-60086 mol_a_dk) and Dr. E. Ermanyuk, Dr.
I. Sibgatullin for the fruitful discussions.

[1] Le Gal, P. Waves and instabilities in rotating and stratified flows, Fluid Dynamics in Physics, Engineer-
ing and Environmental Applications. Springer Berlin Heidelberg, 25-40, 2013.
[2] Greenspan, H. P. The theory of rotating fluids. CUP Archive, 1968.
[3] Brouzet, C., Sibgatullin, I. N., Scolan, H., Ermanyuk, E. V., & Dauxois, T., Internal wave attractors examined
using laboratory experiments and 3D numerical simulations. Journal of Fluid Mechanics, 793, 109-131, 2016.
[4] Gelash A. A., L’vov V. S., Zakharov V. E. Dynamics of inertial waves in rotating fluids, arXiv preprint
arXiv:1604.07136. – 2016.
[5] Galtier S. Weak inertial-wave turbulence theory, Physical Review E 68.1: 015301, 2003.


