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PIC simulation on parametric instability of a large amplitude electromagnetic
wave in a relativistic electron-positron plasma
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A pulsar wind is relativistic flow of a plasma composed mainly of electrons and positrons. The ratio of the Poynting flux of
the electromagnetic field carried by the pulsar wind to its kinetic energy is expressed as ¢ . The value of ¢ near the terminal
shock (upstream) is estimated as ¢ ~10-3. In the vicinity of a neutron star, on the other hand, ¢ is considered to exceed 1
due to the strong magnetic field. Such significant decrease in o cannot be explained by the adiabatic expansion of the pulsar
wind, suggesting that a highly efficient energy conversion mechanism from the magnetic field to the plasma is at work in the
pulsar wind. However, its mechanism has not been understood yet, and this is called the ¢ problem of pulsar winds.

In this study, we aim to understand the mechanism of energy conversion by conducting two-dimensional full particle simu-
lations of parametric instability of a large amplitude electromagnetic wave, which is thought as a candidate of efficient energy
conversion mechanism in a pulsar wind. In a periodic system, a relativistic large amplitude electromagnetic wave is given as
a parent wave. We discuss the long time evolution of wave spectrum and the mechanism of particle acceleration and heating.
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