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Particle acceleration of 3d magnetic reconnection in astroplasmas
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So far many observational evidence of high energy particle production by magnetic reconnection have been accumulated in
wide variety of astroplasma settings such as in the earth’s magnetotail, in the solar corona and so on. In addition, many simulatic
studies by using PIC simulation have been performed towards the understandings of the mechanism of particle acceleration. Ti
particle acceleration by reconnection is now believed to happen not only in heliosphere but also in astrophysical phenomena su
as pulsar magnetosphere and AGN jets. Nowadays, the particle acceleration by reconnection is recognized to be a ubiquitol
process in the universe. Thanks to modern satellite and ground based observations and simulation studies, several key proces
of particle acceleration have been discussed, but our reconnection picture is still limited. Furthermore, most of PIC simulatior
studies are carried out in two-dimensional (2d) topology, and it is required to extend our understanding into 3d evolution of re-
connection. During the nonlinear time evolution of 3d reconnection, not only the reconnection but also current driven instabilities
are known to play a significant role on particle acceleration. For the case of relativistic reconnection expected in the astrophysice
settings such as pulsar magnetosphere and astrophysical jets, both reconnection and drift-kink modes are excited in the plas
sheet, and those nonlinear couplings leads to much dynamical evolution of plasma sheet compared with that in 2d evolution. |
this presentation, we will discuss nonthermal particle acceleration in 3d PIC simulation result, and specifically we focus on the
process of particle injection into the X-type region as well as the particle acceleration efficiency in the well developed nonlinear
plasma sheet.
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