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Figure 6a shows quasiperiodic fluctuations of the bulk plasma and magnetic field parameters during the 

interval 0915–0940 UT. The figure shows the THEMIS C magnetic field and velocity components in bound-

ary normal coordinates (L, M, N) to facilitate the characterization of the oscillations. Oscillations occur, 

where the THEMIS C observes alternately hot magnetosphere plasma and cold magnetosheath plasma 

(panel a8). The oscillations are also visible in the magnetic field normal component, BN (panel a4), the M 

and N components of the smoothed velocity (panel a(2,3)), the ion number density (panel a1) and the total 

pressure (magnetic plus ion pressure; panel a6). The vertical red dashed lines indicate where the total (plas-

ma + magnetic) pressure maximize. As depicted in Figure 6d, within a rolled-up vortex the total pressure 

is expected to have a minimum (indicated by L) at the center and a maximum at the edge of the vortex 

(indicated by H). The pressure minimum occurs because the centrifugal force of the rotating vortex pushes 

the plasma radially outward. Therefore, the total pressure is expected to maximize at the edge of the vortex 

as indicated by the red vertical dashed line. Panel a9 shows the wavelet spectra of the total pressure. The 

average KH wave period for this event can be estimated at ∼70 s.
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Figure 6. THEMIS C observations for the April 23, 2008 event shown in Figure 1a. (a) From top to bottom, the ion number density, ion VM, ion VN, BN, |B|, 
total (plasma + magnetic) pressure, Te, and wavelet spectra of the total pressure. To help visualize the pressure, temperature, density, and velocity semi-periodic 
fluctuations, red and green vertical dashed lines marking the maxima in total pressure are drawn. The green vertical dashed line is adjacent to the vortex, the 
properties of which are calculated in Section 5.1. (b) Ion Vx versus ni plot showing pattern that is more similar to that for small vortex size in H. Hasegawa 
et al. (2006).(c) The T96 magnetic field line tracing (green curve) from the DMSP F16 to the magnetosphere projected to the equatorial plane. The THEMIS C 
location, which is only slightly (2.2RE) below the equatorial plane, is within several RE from the magnetic field line trace. The blue and gold curves indicate the 
magnetopause (Shue et al., 1998) and bow shock locations (Chao et al., 2002). (d) Schematic drawing of rolled-up KH vortices at the dusk-flank magnetopause 
showing the relationship between the streamline pattern (black lines) and total (magnetic plus plasma) pressure and density (red, dense; blue, tenuous) 
distributions, when viewed in the vortex rest frame (from H. Hasegawa [2012]). The subsolar region is to the left. The total pressure minimizes at the center 
(L) of the vortices, while it maximizes at the hyperbolic point (H), which is a flow stagnation point in the vortex rest frame, and around which the streamlines 
form hyperbolas (Miura, 1997). It is expected that magnetosphere-to-magnetosheath transitions be characterized by large and rapid density increases that 
approximately coincide with maxima in the total pressure (panel a). 
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