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TABLE 1 Parameters of the Juplter dust streams observed by Galileo

Distance No. of impacis
Stream Centre of steam to Jupiter Duration No. of counted with complete
number (date) (R) (d) impacts information
G1 25 June 94 3,500 8 22+ 21
G2 16 Sept. 94 3,000 0.2 7 g
G3 1 Nov. 94 2,770 10 16 16
G4t 31 Dec. 94 2,390 10 ~600 148
G5 7 Feb. 95 2,180 5 18 13
GEt 3 April 95 1,800 21 ~1,000 169
G7 5 May 85 1,600 12 26 21
G8 13 June 95 1,340 40 145 90
G9t 7 Sept, 95 755 80 ~400,000 1131
G10 16 Nov. 95 220 20 ~5,000 51

All impacts were counted, but the complete information was received on the ground for only a small number of impacts (see text). Jupiter radius
R, = T1.4 x 10 km.

* Reduced sensitivity,

 Dust storm.
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19,068 CHOW ET AL.: SECONDARY ELECTRON EMISSION IN SPACE PLASMAS
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Fig. 2. Secondary electron yields 8(E) as a function of primary electron energy for different size grains, (a)
- Conducting grains, (b) insulating grains.
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Fig. 1. Front photograph of the Cassini cosmic dust analyzer. The four
grids spanning the aperture are the scnsing clectrodes of the charge and
velogity detector.

0 Bl: 000000O0O0O0O0OO0OOO0ODOOOO0OO0O0OO 400000000000
oboooooooooooogonog

B0 0 e—

SHIELD

u
:

=
=

I

R
[}
T
=
o
[n)
m
(7]
m
=
47
>
[0}
0y
jn )
5
w

a
-
v
o
]
o
o
]
o
o
©
]
-
a
o
a
=
B
o
)
G——g—————.
1] (i
=
[x3
o
=

—QSvHIFLPo * % % 2 @ @ @ @ 0Y3‘14‘1‘¥

D e —.

0 B2 00000000000O0OO0O0OOOOOO0O0OODOOOOODOOOOO 200
gboooboooboobooboooobobboobooboooooobooboooDo
gboboooobo 1mmmoo40000000000000000 KM O, 0000
OO000O00000DO0O0DOD0OO0b0O0O0H =195.9mm0 Ay = 15.5mm0O hg = 100.4mm[0
h3 = 64.5mm0 D = 406.9mm 0 0 00O

2006/03/29(00 O0)



00B 00000O0OOOOOOOO(CDA)ODODOOOOOOOO 41

gboboooobboobooooobobooboobobooboboobobon
gobooboobobobooboobuoobuoobuoobobobboboonbon
0102000000 0,00,000 |v|00000

H
= B.1
H hy \ D
_ _ e B.2
Yy (t4—t1 t3—t2)h3 (B-2)
v = (240 +02)? > (02 +02)"? (B.3)
0200000 «00000
(% h2t4—t1 D
t =4=(1-= — B.4
ana U, ( Hts—t2)h3 (B-4)
0300000000000000000
y(t) =y + vyt —t1)
H hg tg—tl D
—|(t—t — ho 2L _p | 2= B.5
{( 1)<t4—t1 tg—t2)+2t3—t2 11h3 (B:5)
t—t
() =v. (t—t) = H— (B.6)
4 — 1
haoty — 11 ty —t1 D
— jR— h —h| 2 B.7
y(z) {Z< Htg—t2)+2t3—t2 l}hg (B.7)

04000000000 (y=wlz=2=000000 (y=wul z2=2=H)
gogoobo

tg—tl D
=1h —hy ) — B.8
hn <2t3—t2 1) ha (B.8)
ty—ta\ D
=\H—-—hy—h — B.
Ya < 1 2t3—t2) hs ( 9)

gopogbobobodboboboobobobooooboboboobo
goooobogobuooboboobooobobooboobbooboon
gbogoobooboobbuooboobbooboobbooboobbon
googooboobooobobooboobbooboobbooboobbon
gboboobooobgd

2006/03/29(00 O0)



00B 00000O0OOOOOOOO(CDA)ODODOOOOOOOO 42

0.z

| L L

q, = G
0.0 v, = 3.1kmis
m = 2%0pg
d =4.1um

amplitude V]

o2t - -

e

-0

©.30

0,20

0.10

LA REEERL AL L

omplilude  [V]

o

=}

o
|

bl oeedi g

-0.z0F

100 200 300
tima [us]

0 B3: 0000000000000 0O0O00ODO0O0OO0ODOOOOOOOOCDAO
gooooogobobooooboboooooboboboboooooboobooboon
ubooboboboobooobooboboboboboobooboobobobooboonooo
googbob sgobooboobooboobbboobooboobn bbb vgd
Oo0mbOOO0 0000000 O0OODOODOOOOODOOOOOODODOOOOOD
gbobooboobooboobom

2006/03/29(00 O0)



00B 00000O0OOOOOOOO(CDA)ODODOOOOOOOO 43

HRN

ggbbobuooooboobbbuoooobbbuooobobbod

gogoboboobbodooooooobobbbodooooooobooboboood
gogobobbobbbbboduooooogoobboobbooabobooagd
gogooobbobobbbbodooooooooboboobobbobobbbooogd
ggbbobuoooobbbuoooobbbooooobobob

gogobobobobbboogoooobobbbodooooooboboboboooa
gogobbbobobbbbougooooooboboobobbobobbboougd
gbogbooboobouogbogboobbobbobboobooboobod
goobbbobbbobobougoooooobbbbobbbobbbbooaod
gogogobobbbobbbtodddoooooooooooobobbooouga
gogbbbuoooobbbuoooobbbuoooobbouooobobobod

gogobobobobbooooooooboobbbotbooooobboboboooa
ggbbobooggoo

2006/03/29(00 O0)



00B 00000O0OOOOOOOO(CDA)ODODOOOOOOOO 44

oo

Sascha, Kempf. et al. High-velocity stream of dust originating from Saturn. Na-
ture 433, 289-291 (2005).

Griin, E. et al. Discovery of jovian dust streams and interstellar grains by the
Ulysses spacecraft. Nature 362, 428-430 (1993).

Grin, E. et al. Constraints from Galileo observations on the origin of jovian dust
streams. Nature 381, 395-398 (1996).

Graps, A. L. et al. lo as a source of the jovian dust streams. Nature 405, 48-50
(2000).

Horanyi, M. Dust stream from Jupiter and Saturn. Phys. Plasmas 7, 3847-3850
(2000)

Horanyi, M., Morfill, G. & Griin, E. The dusty ballerina skirt of Jupiter. J. Geo-
phys. Res. 98, 21245-21251 (1993)

Chow, V., Mendis, D. & Rosenberg, M. Role of grain size and particle velocity
distribution in secondary electron emission in space plasmas. J. Geophys. Res.
B98, 19065-19076 (1993)

Horanyi, M., Morfill, G. & Griin, E. Mechanism for the acceleration and ejection
of dust grains from Jupiter’s magnetosphere. Nature 363, 144-146 (1993)

Grin, E. et al. Dust streams from comet Shoemaker-Levy 97 Geophys. Res. Lett.
21. 1035-1038 (1994)

Auer, S. et al. The charge and velocity detector of the cosmic dust analyzer on

Cassini. Planetary and Space Science. (2002)

Wolfgang, B. & Rudolf, A. T. BASIC SPACE PLASMA PHYSICS. Imperial Col-
lege Press. 1-26, 181-183, 206-208

2006/03/29(00 O0)



