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Three defects of the Dungey
convection model

1. Dungey convection model naturally invokes the inertial force
and plasma acceleration in the magnetosphere.

2. Dungey convection model does not consider the three-
dimensional topology of the magnetic field merging.

—  Combination between the null-separator structure and the dynamics
of the plasmas (solar wind Bz<0, By+0)

3. Dungey convection model does not consider energy convection
In the magnetosphere.

—  The plasma bulk flow transports Kinetic and internal energy. However,
Dungey convection model considers only the field-perpendicular flow.
= a new view of the dynamo process

—  Magnetospheric energy circulation is identified. This convection has
a peculiar feature compared with the ordinary convection like the
atmospheric global circulation.
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Transport of EM energy to the C-F
current region

Energy conversion due to the
magnetic tension

‘ No acceleration




Plasmas are transported into the cusp along
the field lines

Field-aligned hospesd
acceleration
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 Supply plasmas into the cusp

» Negative E*J (dynamo) in the mantle due to the slow
mode expansion fan

» Positive E*J (load) in the lower-latitude side of the cusp
due to plasma compression




Field-aligned acceleration

. Bow shock
magnetic field
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conversion of SW energy to
the internal energy

The magnetic field lines run along
edge of the high-pressure plasmas.
The field-aligned pressure gradient is

invoked
TN |



Plasma bulk flow? B B4
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Dynamo equation from energetic
balance

(VV)P +/P(VV) =0
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Plasma bulk flow and dynamo activity
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Magnetospheric energy convection

Flow and
internal energy




SW without IMF
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Atmospheric convection and
magnetospheric convection
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Energy conversion

Flow and :5‘
internal energy
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