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Structure of relativistic electromagnetically modified shock
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Poynting-flux dominated relativistic flows are often invoked to model high-energy astrophysical phenomena. On the other
hand, observations suggest that the kinetic energy of particles is the dominant component over the electromagnetic energy beyo
certain distances from the central object. This indicates that there would be an efficient energy conversion mechanism that caus
the transition from initially Poynting-flux dominated flows to particle-energy-flux dominated ones. This problem has been treated
in the dissipative magnetohydrodynamics (MHD) framework, in which magnetic reconnection can convert the magnetic energy
to particle kinetic energy. It is, however, also possible to consider another dissipation channel through the conversion from MHLC
to electromagnetic waves, which could be much more efficient in astrophysical relativistic plasmas compared to ordinarily non-
relativistic plasmas. Relativistically intense electromagnetic waves relevant to pulsar winds and other astrophysical phenomer
are violently unstable against parametric instability and thus rapidly decay, and as a result, substantially heat the plasma.

In this study, we investigate the mode conversion and related dissipation processes triggered by the interaction between
pulsar wind and its termination shock by using a relativistic two-fluid simulation code. The upstream wave (modeled as a
circularly polarized magnetic shear wave) is actually converted into large amplitude electromagnetic waves when the injecte
wave frequency is greater than the local proper plasma frequency. The shock structure is modified so that a well-pronounce
precursor region develops ahead of a subshock. This structure is very similar to that of the cosmic-ray modified shock, and tht
is called relativistic electromagnetically modified shock. We present the detailed analysis of the modified shock structure with
particular emphasis on how and where the mode conversion and dissipation are taking place.
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