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* Based on accurate measurements of electron velocity distribution function from MMS,
Burch et al.(2016b) first reported the crescent-shaped electron distribution in the plane
perpendicular to the magnetic field in close proximity to an EDR at the magnetopause,
which was predicted as one distinct EDR feature in asymmetric reconnection simulations
(Hesse et al., 2014; Hesse et al., 2016; Bessho et al., 2016; Bessho et al., 2017; Lapenta et
al., 2017; Cassak et al., 2017; Shay et al., 2016).

* A few mechanisms were proposed to interpret such distribution, such as meandering
(cusp-like) electron orbits (Hesse et al., 2014; Lapenta et al., 2017; Shay et al., 2016) and
a drift-kinetic model (Egedal et al., 2016).

* The crescent-shaped electron distribution was detected in the EDR of a symmetric
reconnection in the magnetotail as well (Torbert et al., 2018; Zhou et al., 2019), as

predicted by numerical simulations (e.g. Bessho et al., 2018).

* In this letter, we present a complete EDR crossing in the magnetotail, which was reported
recently by Zhou et al.(2019). Thus, the evolution of electron velocity distribution
functions (VDFs) across the EDR can be investigated in detail.
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~ 10Ee EN An overview of the reconnection at the magnetotail.
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80 BN EDR The details of the EDR.
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The relationship between electron VDFs with
both energy of electrons and the distance from
the mid-plane.
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The relationship between electron VDFs with
Hall electric field Ej.
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1. The electron non-gyrotropic distribution depended on the energy and the normal

distance from the mid-plane of the electron diffusion region

2. The electron crescent distributions were caused by the meandering motion and the Hall

electric field together

3. The fine sub-structures were observed in the narrow electron diffusion region
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Thank you for reading



