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Substorms

Large scale
transition of the
magnetotail

— Dipolarisation

Geosynchronous

— Auroral Brightening

— Electroject
enhancements
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AMPERE
«  Derived FACs

— Ampereslaw
VXAB = 1]
— Earths main field is curI free

« Reliable FACs are derlved from quas:-'-'
statlonarytlmeperlogrs i L

B(r,t) -> B(r)
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FACs — Growth Phase

Downward —0.4
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FACs — Growth Phase

~0.4

AMPERE,
' 06:42—
. 06:52 UT

1

‘NORTH

[
v

ASI |
08:47 UT .

06:10—
106:20 UT
\NORTH ",

5| B
06:15 UT -

AMPERE
| 07:06—"
- 07:16 UT
‘NORTH .

A B
07:11 UT

AMPERE
| 07:24—:

phy etal. [2012, GRL]



FAC

FACs — Pre Onset
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Expansion Phase

Downward -0.4
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FACs — Expansion Phase

Downward -0.4
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ﬂw\m\ﬂh Reduction in FAC

Downward —0.4
AC
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‘ he Substorm Current Wedge

- Upward FACregion associate
with westward traveling surge

1112013, JGR]



‘ he Substorm Current Wedge

TR P ST rael - Upward FAC region associate
[ NN With westward traveling surge
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o Structured FACs

- Integrated structure
T consistent with SCW

07:46 uT [McPherron et al. 1973]
— Downward FACin the east
— Upward FACin the west

— Enhanced bipolar east-west
magnetic bays

tal. [2013, JGR]



- AMPERE and ground-based magnetometers are
ideal for studying spatio-temporal evolution of
magnetosphere-ionosphere coupling

— Change in FAC topology local to and preceding
auroral onset.

— Large scale current sheets following aurere
and comprising the Substorm Current Wedge

Suggests an important role for

" Magnetosphere-ionosphere
coupling in destabilising the tail
and formation of the SCW

Murphy et al. [2013, JGR]
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.« Responsible for coupling
the ionosphere and
magnetosphere

- Historically inferred by
single point
measurements




he Substorm Current Wedge

« Structured FACs observed during multiple substorms
« (Consistent with the McPherron et al. [1973] SCW

- Demonstrates regions of downward FAC are associated with
discrete aurora
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C. 2D SCW structure

Murphy et al. [2013, accepted]
 First 2-Dimensional Structure of FACs
and SCW
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ﬂw\{v\ﬂh C. 2D SCW structure

Reveals new and complex two-dimensional structure of the SCW
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Reduction in FAC

- Changein FAC topology local to and preceding auroral onset.

«  Only 7 minutes later does the aurora break-up and the
geosynchronous field dipolarise.

— Suggests and important role for magnetosphere-ionosphere coupling
in destabilising the tail.
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