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Abstract Recent statistics by MMS indicate that magnetosheath High-Speed Jets (HSJs) are typical-
ly observed downstream from the quasi-parallel bow shock. A fraction of them can drive magneto sheath
bow waves. This paper primarily utilizes two-dimensional hybrid simulations to explore the characteris-
tics of these HSJs and Bow Waves (BWs) under various parameters, including different shock normal
angles (6p,) (which is the angle between the shock normal direction and the background magnetic field
By), and whether By falls within or outside the simulation plane. By comparing the results of Particle-in-
Cell (PIC) simulations with hybrid simulations under similar setups, it is evident that PIC simulations
not only reproduce the results of hybrid simulations but also reveal a richer multiscale magnetic island
structure in HSJ and bow wave regions. These magnetic islands range in size from less than 1 ion iner-
tial length (dj) to more than 10 dj. Based on simulation data and hydrogen exosphere model, a quanti-
tative assessment has been conducted of the soft X-ray emission intensity in the region from the bow

shock to the magnetopause, specifically targeting the China-Europe SMILE space science satellite mis-

2024, 44(6)

sion scheduled for launch in September 2025.
Key words
SMILE mission
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The horizontal coordinate of panel (e) is converted to the actual scale of the subsolar

point based on parameters such as upstream plasma and Earth radius
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