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There has been growing interest in pair plasmas for their applications to astrophysical as well as laboratory plasma physics.
Important astrophysical applications include extragalactic jets, and winds and jets from pulsars. In addition to these appli-
cations, studies of magnetic reconnection in electron-positron plasmas present a new opportunity to examine critically the
question of the ingredients that are essential in realizing regimes of fast magnetic reconnection. In a pair plasma, the electron
and ion skin depth parameters are identical, the Hall current cancels out exactly, and whistler waves do not exist. We demon-
strate, by means of two-dimensional particle-in-cell simulations, that fast reconnection occurs in a pair plasma without a
separation of spatial scales between electron and positron flows, and without the intervention of the Hall current. Despite the
absence of the Hall current and whistler waves, our numerical results provide clear evidence of fast collisionless reconnection
due to the localization caused by the off-diagonal components of the pressure tensors [N. Bessho and A. Bhattacharjee, Phys.
Rev. Lett., 95, 245001 (2005)]. We have carried out simulations in non-relativistic as well as relativistic regimes, the latter
with drifting Jüttner-Synge distribution functions. When the Alfvén speed is close to the speed of light, the outflow speed
due to reconnection also becomes close to the speed of light. Ultrarelativistic particles are generated by reconnection. We
will discuss the energy spectrum of accelerated particles and the mechanisms of their acceleration.
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