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A new measure of the dissipation region in collisionless magnetic reconnection
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Collisionless magnetic reconnection is an important process in many plasma systems, ranging from solar-terrestrial envi
ronments to extreme astrophysical settings. It is known that the reconnection process is critically controlled by the compac
dissipation region (DR) near the X-point and therefore the structure of the DR has been of great interest. Typically, the innermos
DR has been identified by the out-of-plane electron nonidealness, Ex#Bv!= 0. However, it is not clear whether this is
applicable to general cases. In fact, recent numerical simulations exhibited puzzling results and reconnection scientists were a
loss how to find the DR.

In this work, we present our solution to these problems. Considering the energy transfer in the electron’s fluid frame, we
introduce theelectron-frame dissipation measur&he measure is formulated as an invariant scalar. We test our measure by
two-dimensional particle-in-cell simulations, and show that the measure accurately identifies the innermost region surroundin
the reconnection site (see Figure). We further discuss implications for nonideal energy conversion.
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