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Where 1s “electron-only” reconnection observed?

MMS Event: (Phan et al., 2018, Nature)
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Determining 4-spacecraft locations 1n
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Comparison of observations with simulations

Observations: Electron inflows
from left to right of the X-line
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Electron inflows in 2D simulation
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What makes the asymmetry pattern in inflows?

Guide field reconnection
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Summary and Discussion

The inflow asymmetry was larger further away from the X-line, and the inflow asymmetry reversed on opposite sides
of the X-line.

The 2D simulation reproduced the same asymmetry pattern in inflows V. observed by the MMS spacecraft. Due to

the tilt of the out-of-plane (guide) magnetic field structure in the reconnection plane enhancing the inflow
asymmetry downstream from the X-line.

Even though the spacecraft were only separated by few d. distances, the inflow amplitudes differed largerly among
all MMS probes. However, the peak-to-peak inflow strengths in the normalized units of V.. among all spacecraft did
not show as much variation.

Since the inflows can be used as a measure for reconnection rate (e.g., Burch et al. 2020), we estimate the
reconnection rate to be ~0.21V,, in this electron-only reconnection event.




