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The ring current is a clockwise electric current in the inner magnetosphere
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METHOD: Types of Particle-in-Cell Codes
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METHOD Cycle 1,000 (Omin 01s)
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Kinetic physics is well resolved Cycle 1,000 (Omin 01s)
near the reconnection , |

b ~ gyroradius
 Lessresolved |
figelectron TN

cells cells /

Electrons are harder to resolve.

-4.5

=
o

e
U

N W
un =,
# cells per electron scale length

1
o

/1.0



Electron physics is (mostly) resolved
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Multiple Dipolarization Fronts near the Reconnections
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Electron and lon Bulk Velocities

near the reconnection

Electrons and ions have similar bulk
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Cycle 2,000 (Omin:01ls)
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Example 1. Speiser lon
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. Turbulent
Example 2. High-energy lon + T +
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Example 3. Betatron lon
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Energy Flux Increases in Ring Current and BBFs
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Energy Flux in the BBFs is Consistent with Observations

Cycle 185,500 (1min:38s) "
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Similar to estimates from the observations (~3 X 10wy, Angelopoulos et al., 1997).
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The Ring Current is carried mostly by the ions

lon Internal Energy
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What did we learn?

1.8

Electrons and ions get accelerated up
to ~100keV In the tall reconnection
and reach the inner magnetosphere

1.5

We see a development of a partial
ring current

We have observed a few different
acceleration mechanisms
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Next Steps

We plan to investigate:

 Fermi/Betatron Acceleration
e Turbulence

* Electron physics

» Organization into BBFs
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