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To study the evolution of Start with a Harris current sheet + a cold dense layer: |B = By tann(7 )5 ! o1 Jz[t = 29051 B: [t = 290s]

reconnecting current sheets, which e _ i [ 3 | towRes Hign-Res HifRes]
appear in ionospheric ejections, we Add a magnetic field perturbation: ﬂ%ﬂf
run 2D MHD simulations using three B, += 4Bl ms(ﬂ) sin (Zn(y yn)) ( i (= yo) ) (y 1), <27r(y yu))

schemes. We compare the evolution M jL; L. 2 & . oy ’ Ly

of global plasma dynamics and the B, —==22 sin(%) cor ( ”(y” y")) xp(f% _ Hf‘)) ) + ﬁcos(%)

reconnection rate.

This creates the initial reconnection X-line.
This is different from previous work (Birn+0l1, Wang+14), mainly in that
we add a multivariate Gaussian factor and a linear/cosine ferm.
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INTRODUCTION

Ye+24 studied observations of
magnetic reconnection in the Martian
ionosphere:
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We see that the addition of the Hall
term results in a quadrupole
magnetic field, which is absent

in resistive MHD simulations.

The first run uses resistive MHD on a uniform low-resolution grid (Ax =
200 km). The second and third runs use resistive and Hall MHD
respectively, on high-resolution grids with mesh refinement as
specified on the left (Ax = 40 ke = 5 km).
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RECONNECTION FLUX AND RECONNECTION RATE

Reconnection flux is the

Hall MHD Equations:

Bp=—V-(pv) . = %33500-20000- 10000 0000 20000 30000
By = (w4 (P4 Pt B+ BB) E 0000y o range of the cumulative ‘
5 VA Initial simulation state (left) and grid resolution levels (right) infegral of B, along the X-line.
aB =YV x ("‘ *B-nl+ n) We can see that with Hall MHD, ] g
AP ==V (Pv)+(7=1)(-PV-v) . Parameters: reconnection occurs more H <
AP = V- (Pove) + oy~ 1) (“PV v + ) Boundary Conditions: - " quickly than with resistive MHD. $ K
(For resistive MHD, replace v_ with v) x (reflect), y (float) ’”f;os'f'r;]ﬂ 130 k:m ﬁlsﬂ this ils Eonfirmolti?p that : §
: . y€[0,1.28]- igh-resolution simulations are 4 H
tSr:mulcxfed with B?TS—R—USiqurt of Bo =100 T €800 km e tResite 2
€ open-source framework. di =72 km reconnection rate differs e (£
‘ - Epp—— significantly across the two Time (z;)
L =64-10"km L, =1.28-10"km resistive simulations. Across three schemes, reconnection flux (left) and reconnection rate(right)
—_— 01:1041(111 d,,:2-104km
: = Ap=01 yo=5-10"km 7,=185s More parameter space will be explored in the future (fine-tuning grid structure, changing boundary conditions,
This will be the first time Thlspo|de is (Note: In MHD, dimensionless quanfities dictate plasma behavior) changing density gradient of our cold dense layer). as well as eventually using MHD-AEPIC (MHD with
used to study this configuration! Adaptively Embedded Particle-in-Cell) code to capture more detail about the kinetic physics involved.




