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Abstract

Understanding the electron demagnetization is key for magnetic reconnection. Usually,
this process is analyzed through the generalized Ohm’s law or the electron momentum equa-
tion, showing the importance of the electron off-diagonal pressure term in breaking the
frozen-in condition in the reconnection region. Since these two equations are derived from the
Vlasov equation by an appropriate integration in velocity space, we can use high-resolution
MMS data to directly investigate the electron demagnetization process in velocity space.
Our results show that the agyrotropic meandering electrons, as expected, contribute to the
off-diagonal pressure term in the central reconnection current sheet, and the inflow electrons,
which undergo a gradual demagnetization and deceleration process, play a significant role at
the edge of the reconnection current sheet.
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