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Disentangling eddy turbulence and wave turbulence in rotating fluids 
 
Despite a longstanding research activity, the description of turbulence in fluids outside of the 
academic situation of homogeneity and isotropy remains a challenge. Besides, Turbulence is 
not a concept restricted to fluid dynamics: an ensemble of waves in nonlinear interaction is 
also said to be in a turbulent state, called Wave Turbulence. A major breakthrough in this 
field has been the development of a statistical kinetic theory for the weakly nonlinear limit, 
called Weak Turbulence Theory (WTT). A special case is provided by fluids that support the 
propagation of waves in their bulk in which the “turbulence of waves” is expected to be 
intertwined with the classical eddy structures of hydrodynamic turbulence. This coexistence 
of two kinds of turbulence makes these systems especially complex and explains why their 
understanding has been less successful up to now. In this context, turbulence in rotating 
fluids is a paradigmatic example, relevant to geo and astrophysical flows: the restoring action 
of the Coriolis force is responsible for the propagation of anisotropic dispersive waves, 
named inertial waves. 
 
The internship/thesis project is to scan the regimes of wave-vortex coexistence in 
experimental rotating turbulence. The objective is to test the relevance of WTT in real rotating 
turbulence, which is only a dawning area of investigations allowed by the recent progress of 
velocimetry techniques. Experiments will be conducted on the rotating platform of FAST 
laboratory, able to carry velocimetry systems using several cameras. The PhD student will 
also have the opportunity to participate in a rotating turbulence experiment using low 
temperature liquid Helium at Institut Néel (Grenoble). This technically challenging project 
(headed by Mathieu Gibert) will allow an exploration of parameter ranges favorable to wave 

turbulence, thanks to the very low 
kinematic viscosity of liquid 
Helium. 
 
 
Left: Rotating platform “Gyroflow” 
(FAST, Orsay). Right: Cryostat 
dedicated to rotating turbulence 
experiments (Institut Néel, Grenoble). 
 

Besides the development and realization of experiments, the PhD student will be fully 
involved in the data analysis and in their confrontation to existing theoretical formalism. 
Applicants should have received a high-level education in statistical and non-linear physics 
and/or in physical hydrodynamics. 
 
Condensed Matter Physics:   YES      Macroscopic Physics and complexity: YES 
Quantum Physics:  NO   Theoretical Physics: YES 
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