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What’s this talk about?

Hereweuse TIGER Oz 1-min resolution, common mode
observations, combined with ground-based magnetometer
and DM SP satellite measurementsto investigate:

o the behaviour of an ~2° wide Auroral Westward Flow

Channel (AWFC) located near ~22 ML T and —-65°A, and
overlapping the equatorward edge of the auroral oval during
~09531t0 1110 UT on 27 February, 2000;

¢ itsgrowth near the onset of a nearby —190-nT ionospheric
substorm, and subsequent decay at the end of recovery phase;

¢ itssimilarity to a Polarisation Jet (PJ) or Sub-Auroral
lon Drift (SAID);

¢ astep-likeincrease (decrease) in the power (spectral) widths
at the end of the main AWFC, and the subsequent appear ance
of narrow, trough-like spectral widths.
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Lui, A. T. Y., Current controversiesin magneto-
spheric physics, Reviews in Geophysics, 39,

pp. 535-563, November, 2001.

(a) Global auroral

distribution.

(b) Electric currents in
the equatorial plane.

(c) Plasma turbulence
arising from current
disruption.

(d) Magnetotail magnetic
reconnection geometry.



olarisation Jets or sub-Auroral on Drifts

DeKeyser, J., J. of Geophys. Res., 104, pp. 12,339-12,349, June, 1999.

Figure 1. Schematic view of the current sheet connecting the nightside ionosphere where a PI/SAID is
observed to the magnetosphere. The ionospheric magnetic field B;,p,, points down, the ionospheric drift
Viono 18 westward, and the electric field E;,q, is directed poleward The arrows indicate the direction of

the field-aligned and ionospheric currents.



Morphology of the Main lonospheric Trough

EISCAT Electron Density (VHF-V) from Hedin et. al., Adv. Polar Upper Atmos. Res., 14, 157-162, 2000.
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Macquarie Island - MCQ. Day 27.2.2000 (1 days) -
(Station location = Sd4deg 38"S 158deq 37 ED Ground B&S@d
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TIGER Oz Field of Views (FOVs)
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Auroral Westward Flow Channel (AWFC), 27 Feb. 2000
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Sub-Auroral East-West VVelocity Shear
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Sub-Auroral Trough-Like Spectral Widths
1234 UT, 27 February 2000
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2-D Beam-Swinging Speeds, 27 February, 2000
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Refined Beam-Swinging Analysis, 27 February, 2000
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Unexplained Westward Drift Expanding Equatorward
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Speculation:

1. Equatorwar d-propagating
auroral disturbance?

2. For example, another minor
AWFC?

3. Fied-perpendicular eectric
field carried by AGW?

4. Prompt penetration or
disturbance dynamo field
propagating to mid-latitudes?

9. Any other ideas?
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Some Questions:

o Why wasthereno clear growth-phase signature
beforethe onset of the storm?

¢ Why did our AWFC commence at substorm onset,
yet PJ/SAIDs do not commence until during
recovery phase?

¢ What caused the step-like change in the char acter
of theionospheric scatter at the end of the main
AWFC?

¢ How many substorms are accompanied by
PJ/SAID or AWFC, and under what conditions?

¢ Werethe conditions of Substorm 1 specifictothe
requirementsfor the occurrence of an AWFC?



Some More Questions:

¢ Are PJ/SAIDs, Substorm Associated Radar
Auroral Surges (SARAYS), Flux Depletion Regions
(FDR) (Sanchez et al., J. Geophys. Res., 101, pp.
19,801-19,837, 1996), AWFC, prompt penetration
fields, etc. all manifestations of the same, basic,
underlying phenomenon?

¢ That I1s, wasthe AWFC an immature PJ/SAID?

¢ Wastheionosphere-magnetospher e feedback

mechanism part of the processtriggering the
substorm?

¢ How doestheresponse of the mid-latitude
lonospher e change when thereisa PJ/SAID?



