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1. Captions for Movies S1 to S2

Movie S1. Simulation at a glance. Left panel) Residual, i.e. non-dipolar, vertical

magnetic field in the SM equator. The BZ = 0 contour is overlaid in magenta. Time

is measured relative to the southward IMF turn (T = 0). Right panel) Gas pressure in
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the meridional plane. Insets show field-aligned currents on the ionospheric grid in the

northern and southern hemisphere.

Movie S2. Magnetosphere-ionosphere coupling during growth phase. Top panel) Field-

aligned current density dipole-mapped from the inner boundary of the MHD simulation,

at 2RE, to the ionospheric grid. Grid denotes lines of constant magnetic latitude and

longitude. Bottom panel) Flux-tube integrated entropy calculated at each point in the

equator. Overlaid contours are the magnetic field projection of the regular MLON-MLAT

grid shown in the top panel to the magnetospheric equator.

May 22, 2020, 7:13pm



: X - 3

Figure S1. Three-dimensional visualization of the global simulated magnetosphere during

growth phase. Depicted in the main panel are equatorial residual magnetic field and meridional

pressure along with a sample of magnetic field lines. Progressive zoom-ins illustrate the BI

structures with the deepest layer of zoom also showing the equatorial computational grid.
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Figure S2. Radial profiles, taken in the equator at 0200 MLT, of vertical magnetic field at

selected times. Time is measured relative to southward IMF turning (T = 0). Dashed line shows

the corresponding dipole field profile.
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Figure S3. Flux-tube entropy plotted in the same manner as Fig. S1.
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Figure S4. Plasma β plotted in the same manner as Fig. S1.
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