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Motivation

/ The Jovian current sheet located
et ClOse to the equatorial plane of

— Jupiter is the main repository of its
= logenic plasma.

However, variations in its thickness
and therefore the plasma content
of the current sheet with radial
distance and local time are hard to
get from a single spacecraft
measurements.

Magnetotail

* Using a new technique to determine the instantaneous motion of Jupiter’s
current sheet relative to the spacecraft, we have shown that the current sheet is
extremely thin in the dawn sector and very thick in the dusk sector.

* In this presentation, we look at the plasma content of the current sheet and
show that the current sheet and the plasma sheet have similar scale lengths.



Current sheet height

Local location of the Current Sheet

Delayed current sheet Hinged current sheet

Time = Timg =
When a N—S crossing occurs followed by a S—N crossing:
h=0 =—(h=h) = =4 +4)/2
When a S—)N crossing occurs followed by a N—S crossing:

—(4—¢ ) =27+~ ) =6 =(4+6)/2+7



Modeling spacecraft’s instantaneous distance from

the current sheet.

40
20

™M M\

-20

Br (nT)
o
- J -

-40

A W " v v i e, & e

80

S’ (deg)
=)

' '
il lll Lk 1 jlllll

T
_80 [ 1 [ L 1
_ 8 1 ] ] 1
= ——— TE—
& 0 f——— ——— T
N B P —— i
[Ze} B ]
'8 E 1 1 1 1 1 M L M 7
= 20 g T T T T 3
[a'd o 4
3 10 E 3
N O E :
o -10F ;
D:]J: _20 - M " 1 L 1 1 1 L M 1 1 1 " 1 b
DOY: 255 1996-Sep-12 00:00  1996-Sep-13 00:00  1996-Sep-14 00:00  1996-Sep-15 00:00  1996-Sep-16
1996-Sep-11
R 38.39 45.64 52.19 58.11 63.55 68.55
LAT -0.32 -0.38 -041 -0.44 -0.46 -0.47
LT 23.79 0.27 0.63 0.90 1.13 1.32



Current sheet thickness from fitting ABr to the Harris
Current Sheet Equation

GO02R=46.5, LT= 0.3 dPhi=-7.4 dZ=-1.41 GO2R=549,LT=08dPhi=153dZ=411 G02ZR=68.2, LT=1.3 dPhi=-177 dZ=-191
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Current Sheet Thickness with Radial Distance

Current Sheet Thickness at Dawn
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Simultaneous fits to magnetic field and electron
density (Galileo C9, Middle magnetosphere)

Z — 7Z Z — Z
cs 2 cs
AB, = B, tanh (T Ne = Neo Sech®h (—-=
CO9R=40.3,LT=43dPhi=-56dZ=011  COSR=38.7,LT=44 dPhi=-67dZ=011  CO9R=37.2,LT=45dPhi=14dZ=-091  CO9R=355, LT= 4.6 dPhi= 1.9 dZ=-0.6 1
1887-Jun-23 21:00:48.486 1887-Jun-24 02:08:18.356 1997-Jun-24 06:50:24.829 1887-Jun-24 11:58:43.993
50 50 50 50
_ f _ F _ 11 _ +
5 0 g 0 g 0 g 0 4
an} m m m
r%F ”# b |! A
-50 -50 . A - -50 -50
-10 5 0 5 10 0 -5 0 5 10 -10 -10 5 0 5 10
1 0.4 0.4 1
08 0.8
0.3 0.3
06 =_f:L 06
@ 2 02 2 02 @
0.4 0.4
0.2 ] 01 o1 0.2
0 0 0 0
A0 5 0 5 10 -10 -10 -10 5 0 : 10

Notice, the peak electron density is around 0.4 cm-3



Thick current sheet/plasma sheet
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Notice, the peak electron density in thick current sheet is < 0.02 cm™3



Local time difference in electron density (R=50 R))

Dawn sector fits Dusk sector fits
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At the same radial distance, the dusk current sheet is thicker but the electron
density is lower. This suggests that as the plasma rotates from dawn to dusk, the
plasma scale height increases but the density of the plasma goes down.



Conclusions

The average half-thickness of the Jovian current sheet
in the dawn sector 1nside of 40 R, 1s 1.5 R;. It then
steadily increases to 5 R;, by a radial distance of 80 R,;.

The duskside current sheet also has a half-thickness of
1.5 R, close to Jupiter but it increases to 5 R, near a
radial distance of 40 R; and further increases to > 15 R,
in the outer magnetosphere.

At the same radial distance, the dusk current sheet is
thicker than the dawn current sheet but its electron
density is lower. This suggests that as the plasma
rotates from dawn to dusk, the plasma scale height
increases but the density of the plasma goes down,
keeping the plasma content equal.



