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Relativistic turbulence can energize and illuminate magnetized plasmas around magnetars, neutron star merg-
ers, jets, and accretion flows. In some cases, the turbulence can be naturally powered by “ringing” and “twist-
ing” motions of the local magnetic field lines - magnetic shear waves. In other cases, the turbulence is trig-
gered by rapid reconfiguration of the magnetosphere - magnetic reconnection events. Both cases are efficient
at transferring the local magnetic energy into the kinetic energy of the plasma. In my talk, I will give an
overview of the possible astrophysical sources that can house such turbulent magnetospheres. I will also
present our latest efforts in modeling these turbulent energy-transfer processes with fully-kinetic 3D plasma
simulations. Lastly, I will remark on their radiative properties and how to distinguish these various forms of
turbulence from each other.
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