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Abstract The Kelvin-Helmholtz (K-H) instability is an unstable phenomenon that occurs in the
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boundary layer between two different fluids with velocity shear, and plays an important role in particle,
momentum, and energy transport from the solar wind to the magnetosphere. At the Earth’s magne-
topause, the magnetosheath plasma flows rapidly along the magnetopause and creates a velocity shear
with the stationary magnetospheric plasma, providing favorable conditions for the occurrence of the K-H
instability. Our investigation selects the magnetopause crossings at the mid-magnetotail region (X = —60
R.) from 2015 to 2020 using the observation data from the Acceleration, Reconnection, Turbulence, and
Electrodynamics of the Moon’s Interaction with the Sun (ARTEMIS) satellite and, in conjunction with
the 51 K-H instability events that also take place in the mid-magnetotail, conducts a statistical analysis
of the dawn-dusk asymmetric distribution of K-H instability at the mid-magnetotail magnetopause. The
findings suggest that the occurrence rate of K-H instability is relatively high on the dawn side of the
magnetopause in the mid-magnetotail region. Under northward Interplanetary Magnetic Field (IMF)
condition, the occurrence rate of the K-H instability events on the dawn side significantly surpasses that
on the evening side; when the Parker-spiral IMF dominates, there are more K-H instability events on the
duskside. The varying parameters of the solar wind also significantly influence the distribution of K-H
vortices at dawnside and duskside of the mid-magnetotail magnetopause. Under conditions of low magne-
toacoustic Mach number, the occurrence rate is higher on the dawnside. For slow solar winds, K-H vor-
tices are significantly more frequent on the dawnside compared to the duskside. And the occurrence rate
peak on the dawnside is pronounced under low dynamic pressure, while the occurrence rate at duskside is

slightly higher than at dawnside for increased dynamic pressure. The K-H waves in the magnetotail re-
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gion may contribute to the asymmetrical distribution of plasma in the magnetotail plasma sheet.
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ARTEMIS satellite observation
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Table 2

Incidence of K-H instability in the dawn and dusk sides of the mid-magnetotail magnetosphere

under various parameter conditions and different numerical ranges

Parameter Range Rate on the dawnside/(%) Rate on the duskside/(%)
IMF orientation Northward 46.12 15.64
Southward 7.67 6.50
PS 12.60 21.47
OPS 18.90 10.83
Magnetosonic Mach number 4< Mys < 6 25.81 11.61
6< My, < 8 14.96 14.54
Magnetic field magnitude/nT 2< |B| <4 25.91 13.33
4< |B| <6 17.62 18
6< |B] <10 20.30 2.4
Velocity/(km-s ') 200< |v| <400 30.64 13.37
400< |v| <800 8.46 13.26
Dynamic pressure/nPa 0< Py <2 24.21 14.41
2< Py <4 10.41 11.35
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