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Case study show that the intensification of the auroral
thin onset arc prior to the explosive expansion is

correlated with the duskward equatorial plasma pressure

enhancement in the near-Earth region close to the onset o
meridian (Xing et al., 2011).
onset
0.04 — e oy Vl—_
_ P | D d
g U0z Hommmsfnannens: T e
] QZ -0.02 .
Tailward Duskward S 2% Y Yaoafty DM vE [T R Duskward
ds T 008
vr(j?) t  v,P 71 3500
% 70 3000
1 =32 60 2500
=8 2000
Y 68
= 1500
67 1000
Enhanced upward FAC D S S ) S 1800
N Green line 1600
1 s ] 69 1400
il 1200
5 68 1000
67 800
Enhanced electron 65 299
initation i i1fVi 70 800
preC|p_|tat|on Intensifying s 800
the thin onset arc = 8 500
g 68 400
S 7 =l 300
66 | , 758
UT 06:55 07:00 07:05 07:10 07:15



What drives the duskward pressure gradient enhancement near the onset meridian?
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near-Earth region. front leading to pressure gradient.
(courtesy of Matina Gkioulidou) (Yang et al., 2011)

Longer time scale Localized in space
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dipolarization fronts is accelerate
before the front arrival

(Zhou et al., 2010)
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Case 1: 2009-04-05

THD observed continuous diamagnetic drift
during the growth phase

There are weak earthward ion acceleration at
the energy range of 10~25KeV from ~1min
before onset
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THE observed continuous diamagnetic drift
during the growth phase

There are strong earthward ion acceleration at
all energy ranges from ~2min before onset
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Case 1: 2009-04-05

THD
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More pronounced ion acceleration at
THE location

THE is located closer to the incoming
dipolarization front, whereas THD is
located to the east, which leads to
duskward pressure gradient.
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Case 2: 2009-03-29
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THE observed continuous diamagnetic drift
for warmer ions during the growth phase

THD observed continuous diamagnetic drift
for warmer ions during the growth phase

lon acceleration at all energy range from

lon acceleration at all energy range from
~2 min before onset

~1.5 min before onset



Case 2: 2009-03-29

Both THD and THE observed mushroom-shape ion distributions

THE distribution shift in velocity space is stronger than that of THD, indicating stronger ion
acceleration, which may be responsible for the duskward pressure gradient
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Case 3: 2008-02-24

THD and THE may be mapped slightly to the west
of auroral onset

Moderate dawnward pressure gradient
enhancement associated with pressure

c [ THE ) )
030 precursor increase ~ 1min before onset
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Case 3: 2008-02-24

THD observed continuous diamagnetic drift
for warmer ions during the growth phase

Weak ion acceleration at all energy range
from ~1 min before onset
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THE observed continuous diamagnetic drift
for warmer ions during the growth phase

Weak ion acceleration at all energy range

from ~1 min before onset
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Case 3: 2008-02-24

THD observed distribution shift in velocity space first in duskward, then in earthward

THE did not observe substantial shift

THD THE

IESA 3D Reduced 2008-02-24/05:22:53->05:23:02 IESA 30 Reduced 2008-02-24 /05:22:54—>05:23:03

4 - R 1.0x1078
. 3zx107°
y , R 10107
1000 1000
3.2x107% —
. 5
£ E
o ) - m 1.0x10718-E.
o ]
= # ! z
= 0 I . v T T T 0 3axinT g
= ~
= 1ok g
&
3.2%10712
—1000 —1000
1.0x107'2
3.2x107
1.0x107" 1.0x107%2
—1000 o 1000
Vx [kmfzec) Wx (km/=zec)
e Cross Sections RN
IESA 30 Reduced 2008-02-24/05:23:02->05:23:11 . — e ~ JESA 3D Reduced 2008-02-24/05:23:03->05:23:12
1.0x107® : 1010
3.2x107° 3.2x107°
1.0x107* 2
"'é‘ 1.0%10
3.2x107% - 7] 3.2%1070 -
i3 ~ g
5w :
- 1.0x107%-2 t - 1.0x107e
& @ = @ B
= £ = £
£ Joxi0T E ~ £ 32107 E
= I - =
= 1.0x107" % g = 1.9x107" %
b b
\m/ S \m/
3.2x10712% - 3.2x10712 %
1.0x107"2 1.0%107"2
3.2x107 107" 1 i 1 3.2x107
S -2000 -1000 0 1000 2000 1 A

Velocity (km/sec)

o —1000 o 1000
Wx (km/sec) Vx (km/sec)



Summary

Case 1

Case 2 Bubble
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1. Larger pre-onset pressure enhancement is associated with
more pronounced ion acceleration by dipolarization fronts.

2. Pre-onset transient pressure gradient enhancement results
from spatial difference of the ion acceleration due to the
dipolarization front

Question
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3. The thin onset arc brightening may result from the
enhanced upward FAC of the pair FAC upstream the
dipolarization front

1. What is the pressure gradient response to the equatorward moving growth phase arc?
2. What is the spatial extension of the onset arc in azimuth corresponds to the dipolarization front?



