Simulation study of the driving mechanism of
the magnetosphere-ionosphere convection in the
northward IMF condition (preliminary report)
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Figure 2. Sketch of the polar cap current circuit (long dashed lines), in which the dawn-to-dusk Pedersen
current in the ionosphere closes in the magnetopause current via Region 1 FAC flowing on the outer surface
of the plasma sheet. The current circnit produces sunward-directed perturbation magnetic fields AB; in the
polar region (in the northern hemisphere), which, combined with the dawn-to-dusk electric field E
associated with the flow, produces a net downward Poynting flux S, of clectromagnetic energy into the
ionosphere (shon-dashed lines).

Cowley [2000] " Hughes [1995]
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Figure 7. Skeiches showing the fields and flows
positive Z, positive Y, and negative X components.
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A driver of the M-I coupling convection

How is energy

transported? = . .
ansporte Solar wind (flow motional energy dominated)

Missing link

plasma convection (

| IS electric field (

» Magnetosphere-

lonosphere - ' |
compound system _ ‘Tanaka [2007]
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Bow shock

The flow motional energy in the
solar wind Is converted to the
thermal energy in the bow shock.

The magnetic energy generated
In the bow shock Is deposited in
the open field line region.

E-J=-V. (cpf)
(Siebert and Siscoe, 2002)



local Dungey process

1. Plasma acceleration by magnetic
tension force associated with the
parallel reconnection in the null-
separator structure

2. Dynamo generation in the upper
boundary of the cusp associated
with deceleration of plasmas

3. These two processes are similar
to the classical convection driver
suggested by Dungey(1961)

Dungey (1961)
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3.

cusp bridge

The mechanical energy flow
from the solar wind does not
arrive at the dynamo region
of the RIFAC. The
mechanical energy flow
from the magnetosphere
passes the cusp and arrives
at the dynamo region.

The Poynting flux connects
two energ%/ ows. This
Poynting Tlux is related to
formation of the cusp.

The magnetic energy
transported to the cusp entry
region is converted to the
thermal energy.
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The driving mechanism of the M-I coupling
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