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How, where, and when electrons are energized 1n the
electron diffusion region (EDR) during collisionless
magnetic reconnection are active research questions

¢ Striations in X-line distributions j -l . o5 ¢ Striations, rings and arcs
evolve spatially and coherently 10 B 10: structures exhibit temporal and

highly relevant to NASA's upcoming Magnetospheric do“filnstre.am througlhout delectron o : 5 spatial dependence.
: S i outtlow jet as accelerate . P |
Multi-Scale (MMS) mission. : L R e et SEA N E
blasma Inflow electrons re-magnetize, giving h 1 , hit 3 |
. rise to discrete “arc” and “ring” coherent at late times while 1<
.~ ons . " . 1 o
"o Decouple e structures [2] arcs persist at all times. <
H““‘H‘ hhhhhh h ““lon —D#]ff}LﬂJ;;;on ,r“""“"‘ . -
[Region: - : : ¢ Arc populations found many d,
N T Spatial evolution reveals where pOp , Y&
S O <l e W< away from X-line as electron
T N[ Outew and how accelerated electrons
AT : . current layer extends.
. . begin to thermalize in the
_£_..-\_Electron Diffusion *--.__ .
v Region (EDR): exhaust region.

_.-“4"  Electron RAEE
Z

l_» Pominates

y Cartoon of 2D reconnection.
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in-cell (PIC) simulations offers a promising way to help

answer these questions [1,2]. Previous simulation studies — ¢ Distributions from the peak agyrotropy
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Conclusions
PIC Simulation

: EDR electron structures exhibit spatiotemporal evolution throughout the electron ¢ Self-consistent particle tracing for
Reconnection Rate . .
T outflow jet toward the exhaust and throughout the peak agyrotropy region toward the PIC E & B fields to further
inflow. We report (1) arc and ring formation as accelerated electrons re-magnetize understand electron energization.
in electron outflow jets at all times, and (2) X-line striations disappear at later
times and may be caused by the disjointed, time-dependent structure of the inflow.

diffusion region [6,7,8]. Furthermore, we find that this
spatial variation of the electron distribution function
evolves 1n time, suggesting that observation of highly
structured EDR distributions could permit inference of the
temporal evolution stage of the reconnection process.
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