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The inner structure of collisionless magnetic reconnection
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Collisionless magnetic reconnection is an important driving process at the magnetopause and the magnetotail lobe. It is irr
portant to understand its structure and accommodated physics. In 2000s particle-in-cell (PIC) simulations revealed comple
substructures surrounding the reconnection point (X-point), however, they were poorly understood for a long time. Very recently,
we introduced a new dissipation measure and showed that it is useful to identify the central dissipation region (130th SGEPS
meeting in Kobe; BO08-06).

In this presentation, we further discuss the inner structure of reconnection with antiparallel magnetic fields, using our dissipa
tion theory and 2-1/2 dimensional PIC simulations. In the kinetic regime, magnetic field lines are strongly flipped due to Hall
effects. Even in such a complicated geometry, the new dissipation measure identifies a compact dissipation region around tt
X-point. The difference between the previous theory (the electron nonidealness) and new theory (the electron-frame dissipatior
are best understood in a local Hall plane. It was also found that a narrow electron jet finally hits an “electron shock,” where elec-
trons get magnetized. Some more issues such as the dependence to the mass ratio, a cavity-like signature at the jet front, and
violation of the ion ideal condition will be discussed. These results are summarized to a state-of-art picture of 2D reconnection.
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