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Caused by electrons
accelerated by parallel
E-fields usually at 1-2 R;

e North-South, 100 m - 80
km, typically 5 km
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0 Lonlusions *Mapped to Cluster altitude

(~4.5 R;) this equals 50 km

e At Cluster speed (~5 km/s)
the size of parallel E-fields
would be ~10 seconds
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Electric Field and Wave

experiment

 Four identical probes

 Voltage mode, to measure electric

fields, only in spinplane

 Current mode, to measure density
and temperature of plasma

CLUSTER (100m)
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Coordinate systems
Az

11 =norm(B x 2)
1o =norm(L, x B)
H = norm(B)
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Selection strategy

a Orbits
o Quicklook plots
a Overview plots

o Catagories
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Overview Plot

S/C-3, ILAT=[67.602, 69.158], R=[4.5538, 4.6226], filter=0.7
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Catagories

* 500 zero crossings (Jan-May, 2001-2002)
57 events selected for closer inspection
*Divided into four sub catagories

16 — No activity

*23 - No perpendicular activity

5 -Too active

*13 - Good events

5 events selected from the good
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Resulis

o Parallel DC electric fields
a Double layers and solitary waves

o Waves
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Parallel DC electric fields
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Parallel DC electric fields

Event Time |UT]| S/C | Hemisphere | Duration [s| | Ampl [mV/m]
l [9:05:10-19:05:20 1 3 SH [0 |
2 01:10:17-01:10:25 | 2 NH 8 [.5
2 01:10:20-01:10:32 | 4 NH [2 l
2 01:12:19-01:12:25 | 2 NH 6 l
2 01:12:21-01:12:28 | 3 NH 7 I
2 01:17:03-01:17:15 | 3 NH [2 l
2 01:17:02-01:17:07 | 4 NH 5 l
3 22:47:50-22:48:00 | 3 NH [0 0.5
5 (09:52:54-09:53:04 | 3 SH [0 0.5

All electric fields are upwards




Double layers and solitary
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Event Time |UT]| S/C | Hemisphere | Conv/Div | P-Pampl [mV/m] | Potdrop |V]

l 19:05:17.0-17.5 | 3 SH Diverging 50 80
l 19:05:17.6-18.0 [ 3 SH Diverging 30 50
2 01:10:20.0-20.1 | 2 NH Converging 100 0
4 14:28:09.2-09.6 | 3 NH Converging [5 [0
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DL and SW theory

Altitude Altitude

A

a) Potential b)

Accompanied by a
decrease in plasma
density

(a) Solitary Wave

E

(b) Double Layer

()
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Instrumental effects

e Wake effects
e Physical
e Potential

e Offsets
e Interference from WHISPER\

-
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Conclusions

Possible interpretations of the results

Upward ~1 mV/m parallel E-fields
e Too small, could be instrumental effects
e Could be U associated (nof likely at this altitude)
e Could be lower part of O
 Uon top of O (not probable)
Lack of downward parallel E-fields
e Cluster measure above O, too high altitude

e Downward fields associated with O should be
~0.1 mV/m at this altifude, i.e. not measurable
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SIC-3, ILAT=[-67.257, -65.842], R=[4.5914, 4.5213], filter=0.7
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SIC-3, ILAT=[-66.361, -66.29], R=[4.5465, 4.543], filter=0, ZOOMED
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SIC-2, ILAT=[67.645, 69.206], R=[4.5531, 4.6223), filter=0.7
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S/C-3, ILAT=[67.602, 69.158], R=[4.5538, 4.6226), filter=0.7
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SIC-4, ILAT=[67.685, 69.251], R=[4.5533, 4.623], filter=0.7
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S/C-2, ILAT=[67.693, 67.743], R=[4.5551, 4.557 3], filter=0, ZOOMED
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SIC-3, ILAT=[67.649, 67.699], R=[4.5558, 4.5579)], filter=0, ZOOMED
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S/C-4, ILAT=[67.732, 67.784], R=[4.5553, 4.5575], filter=0, ZOOMED
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S/C-2, ILAT=[68.076, 68.127], R=[4.5716, 4.5739], filter=0, ZOOMED
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S/C-3, ILAT=[68.03, 68.082], R=[4.5722, 4.5744], filter=0, ZOOMED
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S/C-4, ILAT=[68.117, 68.169], R=[4.572, 4.5742], filter=0, ZOOMED
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S/C-3, ILAT=[68.175, 68.279], R=[4.5785, 4.583], filter=0, ZOOMED
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SIC-2, ILAT=[68.334, 68.412], R=[4.583, 4.5864], filter=0, ZOOMED
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S/C-3, ILAT=[68.288, 68.366], R=[4.5835, 4.5869], filter=0, ZOOMED

-2
o T T T T [ Angle between spin plane and B-field |

Tas|

o

g

8 -3r -

UPPSALA Yo N T T
UNIVERSITET

20 - ‘! ]“
£ H ;V: -
Z ; E R ___EFWIfE__=0
E ol A b [ LS R S para
Q8 g B 5 4 i S I . + EDI

g Do P Lo S Do Do : cIs
w : :

-20 I N S S |

2 —_ EFWIE,=0
5 Lo . : [ : : ¥ A EDIIfE =0
Q B H B % . 5 : g 7 p + perp2
LIJ_2_‘: B TR e S e TR g . CISifE =0
{ S S NS SN (SN N NS SN (SN { I (NN (SN S NN [N (S| D I (I Y N (A S (S | perp2

_UP

BACK W ERIEEFIERIEENIEEI SRR INRIAERIN
01:13:35 01:13:40 01:13:45 01:13:50 01:13:55 01:14:00 01:14:05

— Angle between Sun and B-field | '

[Degrees]
N
S
[6)]

06-Feb-2002




S/C-4, ILAT=[68.376, 68.455], R=[4.5834, 4.5869], filter=0, ZOOMED

1
N
o

[Degrees]
NS
I

UPPSALA
UNIVERSITET

IREEIRRIR NI L ke

Ez ............
> : : : : NN o i \
[P M RN W 0 L G0 (T T | 1| R, ¥ e e 2
o § 5 ik 88 g =l g R ! ___ EFWIfE, =0
] Eo : : o8 3 L PoE ; =
LIJQ_Z_‘; S SO0 W 0O R WO R R WO T + EDI!prerpz'o
I Y Y TN VNN AN NN NN SN NN Y [N (SN NN UMY FNN RN NN VAN AN SN (NN MR | N & C|SIprerp2=0
DC LIST '4 T T T T 13 T T T T T T I} T T T T T T T T T T T m
-[ — SIC potential

_UP

BACK P EEIEEFIERIBERIR NI EEEE RN S .
01:13:35 01:13:40 01:13:45 01:13:50 01:13:55 01:14:00 01:14:05

06-Feb-2002

-23.5
f T ' ' ' : ' ' : ' ' : —AnglebetweenSunandB-ﬂeld|?

[Degrees]




UPPSALA
UNIVERSITET

_UP

BACK

SIC-2, ILAT=[68.334, 68.412], R=[4.583, 4.5864], filter=0, ZOOMED
T T T T T T T T T T T T T T T T T

-2!||

[Degrees]
)
a
I

oy -

)

©

o

o

[]

a & . F G . 5 : :
2.5 i RN E N l|—AnglebetweenSunandB-ﬁeld|i
01:13:35 01:13:40 01:13:45 01:13:50 01:13:55 01:14:00 01:14:05

06-Feb-2002



S/C-3, ILAT=[68.288, 68.366], R=[4.5835, 4.5869], filter=0, ZOOMED

-2
o T T T [ Angle between spin plane and B-field |
@ o5 e T T s S
2
Q -3r S
| | 1 | | | | 1 | | 1 | | | | | | | | | | | | | | | | | I
UPPSALA &3
UNIVERSITET 20 wgeripe srrsven g gres povs v T e g v sevgve)| — EFW
T : Lo Do : : BoE B .+ + EDI
£ .
£
B
g
w
_20 | | 1 1 | | 1 | | | | | | | | | | | | | | | | | | | | | | |
20y S
= N ¥ y .
2 : : . [__EFWHE__=0
E oL - SIS || %L para
Q8 - ¥R 5 4 3 e, A4 % S ; + EDI
g : ; o & P : oIS
w ?
20 Loy
: —__ EFWIfE. =0
o : z
g : : : EDIIfE =0
Q B i § 3 i 5 : : : . -+ perp2
LU_2_‘:. S R S . : CISifE =0
I N Y S T Iy N Ty N Sy I Iy I N O S | perp2

_UP

-24
o T T [— Angle between Sun and B-field |

[Degrees]
N
S
[6)]

1 1 | 1 1 1 | 1 1 1 | 1 1 1 |

BACK _25i|||i|||i||1ii
01:13:35 01:13:40 01:13:45 01:13:50 01:13:55 01:14:00 01:14:05

06-Feb-2002




UPPSALA
UNIVERSITET

_UP

BACK

[Degrees]

[Degrees]

S/C-4, ILAT=[68.376, 68.455], R=[4.5834, 4.5869], filter=0, ZOOMED

'1.5 T T T | T T T T T T T | T T T T T | T T T | T | | | T |
7 L - AR O T8 OO O T o B o ol

- : ,,~w//|/; Angle between spin plane and B-field |

= i B . ; ; =1 B E :

25 1 | 1 1 1 | 1 1 1 | 1 1 | | 1 1 | | 1 1 1 1 1 1 1 1 1 1 1

ZOV

0
0

E‘ 2 ..........................................
> :
E gL MM NN NN NN TN Ve il B ol
= — EFWIE,=0
S : : =
LIJQLZ L S : + EDI !f Eperpz ¥
T T Y S AN TN Y N T TN N A S SO Y M TN Y N N S CISif Eperpz =
e S B ] O R S B i N R A R S . P

I| — SIC potential |

-23.5

BEEBEETEEREEEREEERE —AnglebetweenSunandB-ﬁeId|?
e S S S S S R S A
01:13:35 01:13:40 01:13:45 01:13:50 01:13:55 01:14:00 01:14:05

06-Feb-2002




UPPSALA
UNIVERSITET

05 T T T T I T T T I T T T I T | T I T | T | T | T T T | T T
? of E
o
53
0-05 e : s

4 | | 1 1 | | 1 1 1 | 1 | | | | | | | I | l | | | | | | | I

SIC-2, ILAT=[68.957, 69.037], R=[4.6109, 4.6145], filter=0, ZOOMED

1y H” ,,,,,,,, T T
o

Y : '
§ EFWTE, =0
E ¢ EDINE . ~ONNN EN SN NN
CISIfE o, =0
w 3 = = e I AN, TR S0 SR SO WG SO SO - SO
T

_UP

BACK

— Angle between Sun and B-field |

[Degrees]

| 1 1 | | 1 1 | | 1 1 | | 1 | | | 1 1 |

| Il 1 1 | 1 1 1 |

-23
01:16:45 01:16:50 01:16:55

01:17:00 01:17:05 01:17:10 01:17:15

06-Feb-2002




UPPSALA
UNIVERSITET

_UP

BACK

[Degrees]

SIC-3, ILAT=[68.91, 68.989], R=[4.6112, 4.6149], filter=0, ZOOMED

0 I T T T I T T T T T T T l I | T T I !_4——4_Wf—’r!
£ 5 ! ! [ .
) : x 3 L R A 2 EE :
3_0.5_ ............. o --{—AnglebetweenspinpIaneandB-fieId I._
é — ! g1 T I o2 .

1 AN T N ST SN S TN TN N T Y S SN Y S ST TN AT N N TN Y SN SO NN S N

20 .................................................................................................
3
£
— 0 .......................................................... PV s LR L . - -
B — EFW :
Lu& + EDI

/0 J, S N B T N CISIIIIIIIIillIIllIIllII

20_. 3 £ 5 R S S R R N e
THIMIN T 1)
— or -t} .......................

o~

=3 3 i : 3 ]

& ‘ : :
w : :

-20 i h 1 I O TR [N VI I [ | | 1l b

T T T T T T T T T T T T T T T T T T T T T T T m
: € ] 3 B : : - — SIC potential |

_7 1 | 1 1 | Il 1 | | Il 1 | | Il 1 1 | 1 1 1 | 1 1 1 1 1 1 1 1
'215 T T T T T T T T T T T T T T l T T T T T T T T T T T T T T
22 | e
22.5 [ — Angle between Sun and B-field | "©
o3 v
01:16:45 01:16:50 01:16:55 01:17:00 01:17:05 01:17:10 01:17:15

06-Feb-2002



S/C-4, ILAT=[69.001, 69.081], R=[4.6115, 4.6152], filter=0, ZOOMED

T T T T T T T T T

1!|||!|||!

[Degrees]

UPPSALA
UNIVERSITET

I\

— EFWifEZ=0
EDIIfE =0
perp2

CISifE =0
perp2

-+

_UP

BACK IS ERIEE
01:16:45 01:16:50 01:16:55 01:17:00
06-Feb-2002

[Degrees]

1 1 | 1 1 1 |

01:17:05 01:17:10 01:17:15

1 | | 1 1 | | 1 1 | | 1 1 | |




UPPSALA
UNIVERSITET

_UP

BACK

S/C-2, ZOOMED

-1.5
oo bbb T T T Angle between spin plane and B-field |

iy 5 5 3 ¥ 3
o E
5 2 cctoteeesteeiiiciidl T T T T -
2 :
8 |

25 1 t 1 | 1 1 1 | I I T I I I I I

[Degrees]
Y
(o]
N

-28.4
01:10:19.0

|

1 | 1 1 | 1 1 | 1 | | 1 | | 1 |

0.5 01:10:20.0 0.5
06-Feb-2002




o sa sty
ey
L4 2002-02-17

UNIVERSITET




SIC-3, ILAT=[67.423, 68.953), R=[4.6359, 4.7134], filter=0.7

10—

[Degrees]

T T T T T T T

-5

UPPSALA
UNIVERSITET

'
[$)]

Al
o

4
o

'
-
N

[Degrees]
> =

L
™

22:50 22:55
17-Feb-2002



UPPSALA
UNIVERSITET

_UP

BACK

[Degrees]

S/C-3, ILAT=[67.516, 67.666], R=[4.6405, 4.6479), filter=0

" [— Angle between spin plane and B-field |

|

|

1 | |

| | 1

| | 1 1

— Angle between Sun and B-field | '

|

| 1 | | | 1 | | | 1 1 |

-18
22:47:30

22:47:40

22:47:50

22:48:00
17-Feb-2002

22:48:10 22:48:20 22:48:30



2002-03-06

UNIVERSITET




S/C-2, ILAT=[65.784, 67.106], R=[4.641, 4.7191], filter=0.7

[Degrees]
o

UPPSALA
UNIVERSITET

[ — Angle between Sun and B-field | ]

[Degrees]

i 1 I 1 1 1 l 1
14:25 14:30 14:35
06-Mar-2002




UPPSALA
UNIVERSITET

SIC-3, ILAT=[65.698, 67.058], R=[4.6405, 4.7182], filter=0.7

[Degrees]
o

o

[Degrees]

J— EFWifEZ=0
4 EDliprerpZ:O .....
CISifE =0
perp2
1 1 ]
T T T T T T T T T

1 | 1 | 1 | 1 1 1

14:25

14:30 14:35
06-Mar-2002




SIC-4, ILAT=[65.833, 67.159], R=[4.6415, 4.72], filter=0.7

L)
UPPSALA .
UNIVERSITET

[T

l

[Degrees]

-5 1
14:25 14:30
06-Mar-2002

14:35

| 1 |
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