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Magnetically dominated relativistic plasmas are
ubiquitous in the universe, such as pulsar and black hole
magnetospheres, coronae of accretion disks, and jets
from active galactic nuclei. Understanding the properties
of the turbulent fluctuations in these systems is important
as it is a possible mechanism to create high-energy
particles. Nonetheless, there are not so many models that
can describe relativistic turbulent fluctuations, especially
at short wavelength regimes.

Here, we present a magnetohydrodynamic (MHD)
model that describes small amplitude fluctuations with
wavelengths comparable to ion inertial length when the
background magnetic field is relativistically strong. We
impose reduced MHD approximation to relativistic Hall
MHD [1,2]. Our new equations are identical to the
non-relativistic Hall Reduced Magnetohydrodynamics[3],
with the exception of a few constants that account for the
relativistic corrections. This means that all the properties
of kinetic Alfvén turbulence and ion cyclotron turbulence
in the non-relativistic Hall regime are likewise valid in
the relativistic regime.
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