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Supplementary Figure 1. Sky-maps for electron phase space densities inside the
structure. Each column shows observations at different times, which are labeled on the
top. Panels in the same row are from the same energy channel, and the energy range is
labeled on the right. For each panel the horizontal and the vertical axes are azimuthal
and polar angles in DBCS (De-spun Body Coordinate System), respectively. The
asterisk and the circle represent parallel and anti-parallel directions to the magnetic field,
respectively. In each panel, the dashed line represents 90° pitch angle in the sky-map,

while the solid line is for 60° pitch angle.
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Supplementary Figure 2. Electron pitch angle distributions before line-1 and after
line-4. From left to right, the first and second columns are the electron phase space
density (PSD) before line-1 and after line-4, respectively (line-1 and line-4 are detailed
in Figure 1 of the main text). The third column is the difference of the PSD relative to
its value before line-1. Panels in the same row are from the same energy channel, and

the energy is labeled on the right.
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Supplementary Figure 3. Another coherent structure found in the turbulent
magnetosheath. Panel (a) shows the turbulent magnetic fields at a I-minute time scale,
while the rest panels (b) — (m) are for only 2.1 seconds (CS1). Panels (b) and (¢) show
magnetic field components (B, in red, B, in green, B, in blue, and the field strength
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B; in black) in the local field-aligned coordinates. Panels (d), (e), and (f) denote
electron and ion number density, diagonal terms of electron pressure tensor, and parallel
electric field (E}), respectively. Panel (g) shows the assumed electric potential. Panel
(h) shows the ] - E’. Panels (i) - (m) show pitch angle distributions of electron energy
flux of energies from ~116 eV to ~314 eV. There are four vertical dashed lines across
all panels, where line-1 represents the begin of non-zero E|; line-2 and line-3 mark out
the time when the sign of E| is reversed; line-4 is the end of non-zero Ej. In panels (i)
- (m), the magenta lines represent the critical trapping angle «; defined by Equation
(6); the blue lines show the expected streaming region given an electron source at line-
3 (60° to 120° pitch angle); the dashed black (white) lines reproduce single particle
motion for an electron starting at line-3 (90° pitch angle) without the impact of E}. All
the lines (magenta, blue, and dashed) are directly deduced by electromagnetic field
observations (panels (b), (¢), (f), and (g)). Spacecraft position is labeled at the bottom

of the figure.
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Supplementary Figure 4. Another coherent structure found in the turbulent
magnetosheath. Panel (a) shows the turbulent magnetic fields at a I-minute time scale,
while the rest panels (b) — (m) are for only 1.5 seconds (CS1). Panels (b) and (¢) show

magnetic field components (B, in red, By, in green, B, in blue, and the field strength
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B; in black) in the local field-aligned coordinates. Panels (d), (e), and (f) denote
electron and ion number density, diagonal terms of electron pressure tensor, and parallel
electric field (E}), respectively. Panel (g) shows the assumed electric potential. Panel
(h) shows the ] - E’. Panels (i) - (m) show pitch angle distributions of electron energy
flux of energies from ~70 eV to ~191 eV. There are four vertical dashed lines across all
panels, where line-1 represents the begin of non-zero Ej; line-2 and line-3 mark out the
time when the sign of E is reversed; line-4 is the end of non-zero E. In panels (i) -
(m), the magenta lines represent the critical trapping angle «; defined by Equation (6);
the blue lines show the expected streaming region given an electron source at line-3
(60° to 120° pitch angle); the dashed black (white) lines reproduce single particle
motion for an electron starting at line-3 (90° pitch angle) without the impact of E}. All
the lines (magenta, blue, and dashed) are directly deduced by electromagnetic field
observations (panels (b), (¢), (f), and (g)). Spacecraft position is labeled at the bottom

of the figure.

Supplementary Table 1. Start time of similar electron-scale structures, observed by

MMSI. 54 coherent structures have been found from September 1 to 7, 2015.
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