






the direction is towardy > 0 sinceVstr,y > 0. At locations where |Ny| is large, the propagation speed can be
reliably estimated to beVpropagation~ 300 km/s (solid horizontal line in Figure 2c), slightly larger than the
previous statistical result of tens of kilometers per second to 200 km/s (Sergeev et al., 2004). The� apping
velocity is V� apping = Vpropagation cot (� ), with an amplitude of about 500 km/s (black curve in Figure 2c).
The current sheet illustration in Figure 2h is determined by integrating the estimatedVpropagation and
V� apping, setting Bx = 0 close to z = 0. For the illustration purpose, the current sheet is plotted as a
stationary structure, and the spacecraft moved from +y toward � y.

The electric � eld structure in such a� apping current sheet is close to that in a planar 2D current sheet,
yet with modi� cations. Alongz = 0, the location of MMS during each ion measurement is marked with a
cross (ifBx < 0) or a dot (if Bx > 0). The � ve locations in green are for the times marked in Figures 2a…2g,
and the corresponding ion distributions are shown in Figure 3. At each location (Figure 2h), the normal
direction is marked with a red line, and the electric� eld direction (averaged during the distribution sam-

pling time) in the y�z plane is marked with a blue line, with the length representing
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Figure 3. (a) Ion reduced velocity distribution functions in the GSMVy�Vz plane for locations 1…5. (b) Possible trajectories
for populations marked in the distributions. See text for more details.
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