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< Upward electron beam
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Seemingly also a downward beam?? But...
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LT Potential structure in the
downward current region

Freja electric field measurements,
(Marklund et al., 1994)
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Upward electron beams

 Good agreement with
Integrated E-field

FAST ORBIT 1797

Electrons
>35eV

 Widening in energy Is due
to extensive wave-particle
Interaction.
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lon conics and beams
‘Distribution functions’
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&) lon conics — adiabatic motion

In a sense the opposite process to
magnetic mirroring

_mv] mvsin‘a
“ 2B 2B

Magnetic moment conserved

Electron poulation transversely heated by
wave-particle interaction

An ion distribution originally heated in
the direction perpendicular to B will fold
up to a conic

Weaker B means o .. 4 |B
decreases & =s1ln
BO



KTH

VETENSKAP
QCH KONST

FAST C:R_BIT 1626

Bs nT

e- downgoing
Log Eflux

EREE e oI =T = )

Pitch Angle Energy (eV)

e->14 eV
Log Eflux

e - "}-o.--»- co— e o b

o>
co
£2
&>
ap
B
-
oW

Log Eflux

-Lr.\g Eflux

lon conics




BBELF?

Perp. Velocity (km/s)

998-01-07/15

400

200

Of

FAST lesa Survey df

N
X

-3.47

-5.62

-7.78

A

p

L=

)

\\ffi';

-9.94

-12.09

-400

-200

0

200

400

:21:31.098 - 15:21:33.939

S W E

Log,,(#/(cm®-(km/sec)?))

Perp. Velocity (km/s)

FAST lesa Survey df
1998-01-07/13:12:18.114 - 13:12:]

400

200+

0f
-200f

5

400" ey i

4

-400 -200

0

200

400

Para. Velocity (km/s) Para. Velocity (km/s)

FAST lesa Survey df
FAST lesa Survey df 1997—01-18{1 Q.:H_Ol7:20.172 -19:07:23.011

1997-01-02/16:52:57.202 - 16:53:02.873 SR B!
400} 2 R E] N

200f 2. Gy 1§58

469

of K : { 8.87

o(#/(cm’~(km/sec)’))

Perp. Velocity (km/s)
Perp. Velocity (km/s)
-..\‘l
[69]

Log,,(#/(cm®(km/sec)*))

> 4]
-200 0 200
Para. Velocity (km/s)

-400 400

250 0 250
Para. Velocity (km/s)




@,

2 \Waves In upward current region
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Auroral kilometric radiation

Dominating radiative
feature of auroral zone

Lower cutoff at e, of the source region.

Generated by cyclotron-
maser instability in auroral
acceleration region
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VLF saucers

FAST ORBIT 1747

« Often most prominent wave feature
of downward current region.
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The symmetry between the upward and
downward current regions
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Dynamic MI-coupling

Alfvén wave driven aurora

Dayside
Neutral
Line

Erosion

Bowshock
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Direct entry of
magnetosheath plasma
Fedder et al. (1997)
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DMSP 9 data (Lyons et al., 1999)
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Cluster multi-point measurements

Seeing the temporal evolution

e Launched 2000
e Apogee: 20 R¢
» Perigee: 4 R

e Separations:
200-10000 km




Interpreting Cluster
multipoint measurements
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. Cluster passage through black aurora
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Temporal evolution of the acceleration
potential above black aurora
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The active role of the ionosphere

Density cavities

Simulations show deep
density cavities formed by
downward FAC and
associated increased E-fields.

F-region

Assumptions:

jucarried by e-
jp carried by ions

Karlsson, 1998



Cluster data, 2004-02-18, and model results

S/C 1-4
NH, MLT=4, ILAT =~~66
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Model — inospheric modification
by downward FAC

Flectron Density and Currents
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2004-02-18
k as a function of time

Fit k=t =

k=1.9-107
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Thank you for
your attention!
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