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SIMULATION RUN = flows also play a role as they induce vorticity at the flanks of the flow
Solar wind: 3 channels, as shown in Figure 4.
Speed: 750 km/s o e Thi .. he i heri 4 of the simulati h
B: Southward, B =-5 nT . 1S vorticity maps ont.o t. c 10nqsp eric gri 9 t. ¢ S}mu. ation, where
Density: 1 cm™ Temperature: 0.5 MK it can be seen that 1t coincides with a patchy distribution in the FACs.
i Maximum resolution: 1000 km H'm | 4_J
2| |Total run length: 1612 s E Time =790 vx tkm/s)
é Box size: X: -110 to 50 Ry - (a) '
o5 Y and Z: -58 to 58 Ry S 200.
B
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Vlasiator simulation domain, the =
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between the dipole field and the
magnetotail, where a wavy density
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INTRODUCTION -
In the transition region between the Earth's dipolar magnetic field and the stretched magnetotail, =
the features of both domains affect the dynamics of the phenomena that occur. Additionally, the
magnetic field 1s coupled to the Earth's 1onosphere, which leads to interaction between the upper — Time = 790 s voricity (1/5)
atmosphere and magnetic structures at many Ry (Earth radi1) away from Earth 1n the magnetotail. o) (b) |
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Our study utilises the global hybrid-Vlasov magnetospheric model Vlasiator (Figure 1) [1], O -0.
which has recently been complemented with an 1onospheric boundary model [2], allowing for the B 9 e |l . 07
study of magnetosphere-ionosphere coupling. We observe the formation of several Earthward flow —15}—(1[%—% 0 X 150 X 1E }—(1[%—5] 0 % Tt T e .
channels 1n the transition region, which create vorticity and density depletions ahead of their path. (1) g (V) g (W) g (x) g 2R EARE R
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The flow channels and vorticity couple to the 1onosphere, where they create a pattern of field- HOQ : - IR EIIN IR GO0 S SN ATy e
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* The w?welength of the vortices in the transition region ?S about 4 R (F1gur§ 2, top rows) Figure 2: Panels (a-d): proton density. Panels (e-h): 1on v, Panels (i-1) B, , Panels (m-p) E, . Panels (q-t)
In the 10nosphere the wavelength of the FAC structure 1s about 2000 km (Figure 2, bottom row) pressure. The contour lines indicate 400 km s—1 (grey) and -400 km s—1 (pink) velocities. Panels (u-x):
The vortex flows form and dissolve over a time scale of about 300 seconds FACs on the ionospheric grid of the simulation, in magnetic local time (MLT) coordinates.
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T'he event begins with magnetic reconnection and fast Earthward flow at the dusk at ~X=-10 Rg o 4,6-07
T'he features of the event are consistent with 1t originating from a combination of Earthward bulk t=580 s 60 (C) / [ 2 6.07
flow and the ballooning/interchange instability [3,4] 0 | |
=
=
0 N
A
—30
BALLOONING/INTERCHANGE INSTABILITY
« We observe that the transition region is unstable to the ballooning/interchange instability due to a ;60102
tailward gradient in residual B, and flux tube entropy S (Equation A) depletions seen to coincide ()= =
: : : - S
with the Earthward flow regions (Figure 3). 9% 102 |
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* The event also has the visual look of the ballooning/interchange instability, which 1s a plasma =
. . . eqe 2
analogue to the Rayleigh-Taylor fluid instability. 1x10° &
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