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In the context of the termination shock of a relativistic pulsar wind, the interaction between the
shock and an upstream wave emitted by an obliquely rotating pulsar is believed to be important
to account for the dissipation of Poynting flux. It is reasonable to assume that the wave is an
MHD mode close to the neutron star due to higher plasma density. As the wind expands radially,
however, the density decreases and the pulsar rotation frequency eventually exceeds the local
plasma frequency well before the wind encounters the termination shock. When such a wind
accompanied by a large amplitude MHD wave interact with a relativistic termination shock, the
wave may be converted into a nonlinear electromagnetic wave with a superluminal phase speed.
A nonlinear superluminal wave is known to be violently unstable to parametric instabilities which
generate longitudinal waves leading to efficient dissipation of the dominant Poynting flux.
By performing relativistic two-fluid simulations, we find such a scenario is indeed realized when
the shock-frame frequency of the wave is greater than the upstream proper plasma frequency. It is
demonstrated that superluminal waves of relativistic intensities are generated through the upstream
wave interaction with the shock which causes the efficient dissipation of Poynting flux associated
with substantial modification of the shock structure itself. A pronounced precursor region ahead
of a subshock forms in which the incoming waves have already been converted into superluminal
waves and the dissipation is taking place. The downstream state, as a result, appears to be an
essentially unmagnetized relativistic hot plasma with a non-relativistic flow speed, as required by
observations of pulsar wind nebulae.
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