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The solar wind is usually considered a collisionless plasma, since collisions are considered far

too weak to produce any significant effect on the plasma dynamics [1]. However, the estimation

of collisionality is often based on the restrictive assumption that particle velocity distribution

functions (VDFs) are close to the thermodynamical equilibrium. In situ spacecraft measure-

ments [3] and kinetic numerical simulations [4] indicate instead that marked non-Maxwellian

features develop in the three-dimensional VDFs, as a resultof the energy cascade towards short,

kinetic spatial scales. Hence, since collisional effects are proportional to velocity gradients of

the VDF, the collisionless hypothesis may fail locally in velocity space.

Here, by means of Eulerian numerical simulations of a spatially homogeneous force-free

weakly collisional plasma, we show that several characteristic times are recovered during the

collisional relaxation of fine velocity structures. In particular, the entropy growth occurs over

several time scales, inversely proportional to the steepness of the velocity gradients in the VDF;

hence, fine velocity structures are dissipated by collisions in a time much shorter than global

non-Maxwellian features, like, for example, temperature anisotropies. Moreover, nonlinearities

of the collisional operator are important to properly compare collisions with other physical

phenomena. This suggests that plasma collisionality can increase locally due to the velocity

space deformation of the particle velocity distribution [5].

When small-scale structures in the VDF are artificially smoothed out through a fitting pro-

cedure, the physics related to fine velocity structures is definitively lost. Hence, high-resolution

measurements of the particle VDFs are crucial for an accurate description of weakly collisional

plasmas, such as the solar wind, in order to answer relevant scientific questions related to parti-

cle heating. Future space missions will provide insights for understanding these processes [6].
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