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2D-3V simulations:

ABSTRACT: The cooling of the expanding solar 
wind is less efficient than expected. Scientists 
pointed out that the reason of this empirical 
evidence is related to the turbulent character 
of the solar wind plasma. The identification of 
the physical mechanism replacing "energy 
dissipation" in a collisionless magnetized plasma 
and establishing the link between macroscopic 
and microscopic scales would open a new 
scenario of broad importance in the field of 
turbulence and space plasma heating. Turbulent 
heating consists both in a progressive energy 
degradation and disorder increasing, going from 
large to small scales. The increase of disorder 
results into the production, through nonlinear 
interactions, of small-scale fluctuations 
involving not only the kinetic energy, as in the 
case of heat, but also the potential energy 
associated with electric and magnetic field 
fluctuations. In this scenario, the understanding 
of the short-scale dynamics of the solar wind 
plasma, which is presumably driven by kinetic 
effects, is a point of key relevance in space 
plasma physics.
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Hybrid Vlasov-Maxwell equations: Numerical setup of 1D-3V simulations:
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Numerical setup of 2D-3V simulations:
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The electrons are isothermal. We 
perturb the initial equilibrium with large 
wavelength velocity  and magnetic 
perturbations of the Alvenic type
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