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SIMULATION Table 1. The list of plasma pressure and magnetic

_ _ field In 12 cases
A full set of MHD equations are solved to study the Kelvin-Helmholtz

Density Pmsp = 1.00, prep = 1.00

I NTRO D U CT I O N behavior temporally and spatially. Case No. Case 01 | Case02 | Case 03 | Case 04

MSP MSHIMSP|MSH|MSP|MSH|MSP |MSH

Kelvin-Helmholtz instability (KHI) and magnetic reconnection (Dungey, 1961) are two ap PlasmaPressureP| 1 | 1 | 2 | 2 | 1 | 4| 4 | 1
fundamental processes at the planetary magnetospheres that lead to plasma transport over the aF —V - (pv), (1) MagneticFieldaB| 1 | 1 | 1 | 1 |2 | 1] 1] 2
magnetospheric boundary (Nykyri & Otto, 2001). The Kelvin-Helmholtz Instability occurs at the 0pv 1 o= PlasmaBeta | 1 | 1 ] 2 | 2 [025] 4 | 4 ]025
Interface between two fluids V\_/itr_\ velocity shear. Erom the Bernoglli principle, the deformation it —V-{pvv+ f(p +b5)I = bb |, (2) Density Pmsp = 1.75, Pmsp, = 0.25
of a boundary causes a constriction that leads to increased velocity and reduced pressure. The ob Case No. Case 05 | Case 06 | Case 07 | Case 08
expansion of the boundary by contrast leads to reduced flow and an increased pressure. The ET —V x (v X b —nj), (3) MSPIMSH|MSPIMSHIMSPIMSHI MSPIMSH
resulting pressure gradient forces, pointing into opposite directions, trigger the formation of a oh y=1.,. ., PI\IAafi&itl:i)geI:SiseulgeBP 1 1 i i % zlt 411 ;
vortex and make waves grow and become unstable e —V - (hv) - y h==rnj*, (4) PlasmaBeta | 1 | 1 | 2 | 2 |025] 4 | 4 |025
j=-VXb, (5) Density Pmsp = 0.25,pmsn = 1.75
. «4 Figure 1. Three-dimensional cutaway _ _ _ _ _ _ Case No, Case 09 | Case10 | Case1l | Case 12
diagram of Earth’s magnetosphere. The K-H where p Is the density, v Is the plasma velocity, b Is the magnetic MSP]MSH|MSP]MSH|MSP]MSH|MSP]MSH
A vortex structure can be observed at the flank field, p is the plasma pressure, n is the anomalous resistivity, and j is  |PlasmaPressureP] 1 | 1 | 2 | 2 | 1 | 4 | 4 | 1
ACE satel| of magnetosphere the current density. Totally 12 sets of numerical parameter are applied =~ [MagnetickieldBl 1 | 1 | 1 1 1 12 | 1|1 |2
Y : _ _ _ _ _ _ Plasma Beta 1 1 2 2 10.25] 4 4 10.25
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Synthetic spacecraft trajectory
RESULTS and CONCLUSION
e g [ Fosma density The formation of b,, reversal can be made up of spine region and leading edge, as shown In Fig. 3a . Besides, an alternative
, ‘ reversal satellite can observed locate at the trailing edge (Fig 3b & 3c). Particularly, the bipolar signature in Fig 3b at t,~100 IS
accompanied by a local minimum In bs,¢, While the signature In Fig 3c Is accompanied by a b;,; local maximum. These
Hasegawa et al., 2004 X Otto, 1990 features, which named M-shape and W-shape FTE respectively, are commonly interpreted as evidence for magnetic
reconnection. In Fig 3d and 3e, the projection angles which determine the orientation and magnitude of in-plane magnetic field
MOTIVATION make the vortex more diffusive and turbulent during the KHI, the satellite thus observed more small scale bipolar signatures in

the nonlinear phase. These analysis examines and categorizes these observed signatures that are clearly generated by the KHI.
These results can be used as diagnostic when analyzing spacecraft data to help distinguish KHI created signatures from FTEs.
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The spacecraft often report a reversal of the normal component of the magnetic field (b,,) when
crossing the magnetopause. These bipolar variations of the B,, are one characteristic signature of
the flux transfer events (Russell & Elphic, 1978). Flux Transfer Events (FTEs) are generally
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there are still other possible mechanisms which create FTE-like features in the boundary layer. W - 1
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