Substorm Cold Plasma Ejections

« T.E. Moore, S. Christon, S. Chen, J Goldstein
* Synopsis:
— Polar’s visit to the nightside plasma sheet with apogee (9.5
RE) near equator produced a new category of event
— Bursts of cold plasma seen to be ejected away from Earth
— Precedes substorm hot plasma injection front arrival
— Believed related to plasmaspheric dynamics in substorms

— Suggests that the injection-dipolarization begins at a
particular site as a 1 Re amplitude oscillation

— May reflect reconnection-driven BBF shedding vortexes?
— May indicate a local instability?
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lasma Sheet Velocity Distribs
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Active Thin Plasma Sheet
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Lobal Wind Streams in Dipolarization
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Substorm Cold Plasma Ejections

. Substorm Injection 11 Nov 2001 -~ =
« Polarat 9.5 RE, 21.2 MLT |

* Begins with bidirectional
streaming

A wavelike disturbance begins
30 min prior to the local hot
plasma injection

e Continues until the local
dipolarization/injection

* Lowest energy, highest flux in
outward burst.

« ~20eV H+ ~ 50 km/s 180s,
displacement ~ 1.5 RE
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Substorm Cold Plasma Ejections

« Substorm Injection 20 Dec 2001 .~ = A
« Polarat 9.5 RE, 18.5 MLT i
. Begins w/o bidirectional streams . AN

A wavelike disturbance begins
15 min prior to the local hot
plasma injection

» Alternates outward bursts with
bidirectional streams n

« Lowest energy, highest flux in
outward burst. ]

« ~20eV H+ ~ 50 km/s 180s, 52 4=
displacement ~ 1.5 RE % ‘B
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Velocity Distributions 18:30  21:10 E-hass
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IMAGEIng Propagating Injection Fronts

* Right: 17 April 2002 substorm imaged in FUV electron auroral
precipitation (mapped), HENA proton pressure, and EUV flux (cold

helium).
) Impulse Front Propagating Past the Plasmasphere
e Below: Vector flow 19:0 19:26 19:48 20:07 20:37

from P-pause motion. ‘; l } ¢ )?
Courtesy of J. Goldstein ) }:’D \:)- \?E \'.)r
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Plasma Ejection or Injection Front?

» Discussion
— Low occurrence suggests Polar must be near equator,...
— And near apogee at substorm onset
— Corresponds closely with hot electron injection
— Ejection may be related to injection motion at later MLT
— An outer manifestation of the plasmapause ripple?

« Conclusions
— Substorm injection events begin with growing ULF wave
— Cold plasma is ejected as part of the wave growth
— Culminates with familiar plasma injection as at geosync.
— Observation at 9.5 Re consistent with extended front

TIDE Telecon 2005/05/03 TEMoore-10



Lobal Wind Streams -> Hot Plasma
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IMAGEIng Propagating Injection Fronts
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Plasma Sheet Velocity Distribs
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