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Magneto-kinetic turbulence and particle heating in collision-
less, high-beta plasmas1 MATTHEW KUNZ, LEV ARZAMASSKIY, Princeton
University, ELIOT QUATAERT, University of California, Berkeley, JONATHAN
SQUIRE, University of Otago, ALEXANDER SCHEKOCHIHIN, University of Ox-
ford — The transport of energy and momentum and the heating of plasma particles
by waves and turbulence are key ingredients in many problems at the frontiers of
heliospheric and astrophysics research. This includes the heating and acceleration of
the solar wind; the observational appearance of black-hole accretion flows on event-
horizon scales; and the properties of the hot, diffuse plasmas that fill dark-matter
halos. All of these plasmas are magnetized and weakly collisional, with plasma beta
parameters of order unity or even much larger. In this regime, magnetic-field-biased
deviations from local thermodynamic equilibrium (i.e., pressure anisotropies) and
the kinetic instabilities they excite can dramatically change the propagation and
damping of Alfvénic and compressive waves from predictions based on fluid (MHD)
and linear kinetic theory. In this talk, results from hybrid-kinetic simulations are
used to demonstrate this physics in the context of driven, steady-state turbulence,
with a focus on energy spectra and nonlocal energy transfer, particle energization
and velocity-space structure, and effective collisionality due to particle scattering off
ion-Larmor-scale instabilities. Testable predictions are made for pressure-anisotropic
parts of the solar wind and magnetosheath.
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