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Although collisionless plasmas are not amenable to a standard MHD description, more general

fluid approaches can provide a convenient framework for both theoretical insight and numer-

ical simulations of three-dimensional turbulence. We present a fluid model that extends the

anisotropic MHD down to the ion gyroscale and below, thus providing a consistent description

of both the so-called fast and slow dynamics. This model, which supplements dispersive effects

to the large-scale Landau fluid of Snyder, Hammett and Dorland (Phys. Plasmas 4, 3974, 1997),

is based on a closure, at the level of the fourth-rank moments, of the exact fluid hierarchy derived

from Vlasov equation and involves Landau damping and finite Larmor radius (FLR) corrections

to all the retained moments. This model preserves all the hydrodynamic nonlinearities and, by

construction, is consistent with the low-frequency linear kinetic theory. It will be briefly com-

pared to other existing fluid models and proved to include the minimum amount of complexity

to accurately reproduce basic linear properties of kinetic Alfvén waves, even at relatively large

scales. It provides an efficient tool to describe Alfvénic turbulence in the absence of cyclotron

resonance, and to understand important solar wind features such as the very low compressibility

and the rather inefficient parallel magnetic turbulent transfer. It also leads to a correct descrip-

tion of the mirror instability (driven by the Landau resonance) and of its quenching at small

scales by the FLR effects. Numerical simulations of the non-resonant ion perpendicular heating

under the effect of Alfvénic turbulence, together with the constraining effect of the resulting

mirror instability that maintains the system near threshold, will also be presented.
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