
Geophysical Research Abstracts
Vol. 19, EGU2017-13260, 2017
EGU General Assembly 2017
© Author(s) 2017. CC Attribution 3.0 License.

On the properties of energy transfer in solar wind turbulence.
Luca Sorriso-Valvo (1), Raffaele Marino (2), Christopher H. K. Chen (3), Robert Wicks (4), and Giuseppina
Nigro (5)
(1) Nanotec - CNR, Liquid Crystal Laboratory, Rende, Italy (sorriso@fis.unical.it), (2) Laboratoire de Mécanique des Fluides
et d’Acoustique, Ecole Centrale de Lyon, Ecully, France (sky-net@europe.com ), (3) Imperial College London, UK (
christopher.chen@imperial.ac.uk), (4) Institute for Risk and Disaster Reduction, University College London, London, UK
(r.wicks@ucl.ac.uk ), (5) Dipartimento di Fisica, Università della Calabria, Rende, Italy (giusy.nigro@fis.unical.it )

Spacecraft observations have shown that the solar wind plasma is heated during its expansion in the heliosphere.
The necessary energy is made available at small scales by a turbulent cascade, although the nature of the heating
processes is still debated. Because of the intermittent nature of turbulence, the small-scale energy is inhomoge-
neously distributed in space, resulting for example in the formation of highly localized current sheets and eddies.
In order to understand the small-scale plasma processes occurring in the solar wind, the global and local properties
of such energy distribution must be known. Here we study such properties using a proxy derived from the Von
Karman-Howart relation for magnetohydrodynamics. The statistical properties of the energy transfer rate in the
fluid range of scales are studied in detail using WIND spacecraft plasma and magnetic field measurements and
discussed in the framework of the multifractal turbulent cascade. Dependence of the energy dissipation proxy on
the solar wind conditions (speed, type, solar activity...) is analysed, and its evolution during solar wind expansion
in the heliosphere is described using Helios II and Ulysses measurements. A comparison with other proxies, such
as the PVI, is performed. Finally, the local singularity properties of the energy dissipation proxy are condition-
ally compared to the corresponding particle velocity distributions. This allows the identification of specific plasma
features occurring near turbulent dissipation events, and could be used as enhanced mode trigger in future space
missions.


