Measuring and understanding space plasma turbulence
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Abstract: 

In collisionless plasma, turbulence phenomena replace, by the formation of the small scales in the system, the role of the particle-particle collisions and intervene therefore in most of the physical micro-processes. In the terrestrial magnetosheath, the ULF magnetic wave turbulence seems to play such a role in phenomena like magnetic reconnection or diffusion occurring at the magnetopause. 

The main outcome in turbulence studies is the power law spectra of the turbulent fields. These spectra contain most of the information on the dynamics of the system: the scale(s)/process(es) of the energy injection, the law by which it is transferred over the different scales, and the scale(s)/process(es) of its dissipation. The difficulty in space turbulence is that all the spectra are obtained in the temporal domain () whereas the theoretical predictions are provided is the spatial domain (k). The aim of my presentation is to show how it is now possible thanks to Cluster data to obtain the k-spectra from the  ones by using appropriate techniques such as the k-filtering method, and the new physical implication involved. I will also present briefly the theoretical frame, i.e. the weak/wave turbulence theory, which could allow to interpret such new k-spectra. I will show why it is necessary to develop such a theory for more general systems, such as the Hall-MHD one, and why it has been necessary to do it in the framework of a new Hamiltonian field theory. 

