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Development of auroral substorm
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development of ionospheric convection

(shading: Xxx, solid contour: negative, dotted contour: positive potential)
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Formation of the near-earth dynamo at the onset

(1362, 672)

(shading: VX, red lines: from onset arc, blue lines: from preexisting arc)
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grid 1 301 x 240 % 379 (B22,B41)




grid 1 301 x 240 % 379 (022,641}
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Growth phase convection




Expansion phase convection




P(nPa) —gradP(nPa/Re) —J*¢B

Pi{nPa) —gradP(nPa/Re) — B

Self-organization of the plasma sheet at the onset

(force balance)

Change of force balance at the onset

(y=2=0)

Change of force balance at the onset

(y=7=0)
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Current lines extending from the onset arc
(shading: P in the equatorial plane, contour surface: P, lines: B)
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Flow vortex x-component
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Wy-Vz at X
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Flow shear at the lobe-plasma sheet boundary
(shading

gy

e

201 x 160 %239

grid



Magnetic field lines extending from the growth phase arc
(shading: P, red lines: from region 1, white lines: from region 2)
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Current lines extending from the growth phase arc
(shading: P, red lines: from region 1, white lines: from region 2)
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Flow vortex z-component
white line: (rotV)z, shading: P
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Expansion phase magnetosphere
Current lines and 3D contour surface of P
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Expansion phase magnetosphere
Current lines and 3D volume rendering of dynamo
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Traditional excitation of convection by the magnetic tension

(Pressure regime X , force balance X, dynamo X)
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